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7i 1 1 (j\ J_A t-jLlSJl IJlj* 

l_LLu Cj^-JuTu ' Sj-jfcLLb -j-C 4JUL1, 3 jS^£i I 

(J- i t-c-j (^jJI cjjJLuJ! 3j-jfcLli (jy-Aj t^jlSLo 
1 _&j_Zl^I tl 1 jut JSUla C h° SJl>.!j 

.Ijufc SLpJI < ii <a 1^ t^i'^- 

Jjl-Lu I Jl^j j-jlxj^ <_jL£ Ju 

<—3Ju>JI ttUj < null j_u£ edl-LA (1)' 

^j_4 ^Ja_*_l 4 —Ll-LU jJi Lc it-dLob 1.1 a 

j_^ cr^4i ^ , - LA Lr^ 

IjJS cjj-ITlII 4K Mil ^L*JI Ijla (jj£ cJjLu 

4 K Ml a ( jy ^ . 4_dL^JI L^-ulJJ** (J-0 4 L^jLu-u! i jJZ 

. ^L^TlAIj 4jI_Lc ^jJI l_Lc ^r"( I (I~ 



< ii iVl ^jL>. L® ^IlJ 1 

(^jJ! *1j-^JUa .cjLjo.j_a 4_j tU j La J^j 
14-Jj-JuJ ^jJl $.Ull^ i^L-ojVI 4 _<_uAJuj 
cjI_LjL^ 4_j 1 ^ j ^ j Lcj t i ^^JJ ^ ^>SLcuj 
^j*ii j ♦ j ( jr 3Jl 4 -cll! 1 j-usl_t£. (jyJb i _>Uo (j-c jl 4_o- 
^jLLsLiujj 43 Lo- ^JlII jLL^I * L$_i3 

.sui^di 

ciJJj j_A ^.ulj-lL^J! 4-LuJ1 ^_la_> La 
jla 143h-Li.I iyu j^tsjJl 

^JlJn. 1 ^ jy _3 L a £j_j <j_A j- ju l a ! CjI Jl>-I ^1 CjjI La 
s j>> * \ Jl 3 4-L-la c>jl' l2 Jlaj 4jL^ tC jL.uJI 

I JLjfc jLjT ^1 ^J-O-Vl 4 J ♦ J 1 U11 

(j-® Lj->* Cjj_a.} 131 jLLII £)! ciJJj 4 1~< a I ^j_Aj 
oJJb Jjju 41 j,l4 ^1 lj^.1 3 JlC. Jlaj 4jV t CjLLlJI ^ Jo-1 
1 ^1 LkjLse^iol cLa^lo-l ^nJl 

La £)Lcj»_<_u ^a_3 i c_j 1 mi r. Vl^ mi •>! tl L$j j-a-u-4 

.^jo-I 3j-a g> 3 , ,,1 .11 jLc_JjVL ^y<.uT(SkJ 

ojtjlll Lla^jI »La- L« J1 

4_Lc ^a_A >j .4-u-lU 43<£11 ^_ioL_*J1 ^Ll3 

^Ukj j_aj < (ecosystem) <<^JLijJ 1 ^LtaJJl» ^oLj 
t^Lj (jjl^_J Q\-e±Jb Liu-t 1 4_t£ ^yjJLAJ (J-aLL-A 

^Lp^ ^ (jrlc. ^ 41 a J£ J-a3_ajj 

^UaJjl 1 JlA 4 3 a g a ^ ^ - L a J£~ ^j-3jj t4 jL>.L ujv .Ij 


6JO S AO 






4^LljV! j—ua\ < c : (jj-A 4-t-u-iJj 4 jujI £jjq ^LuJ 1 ^LLaJJI 

. 4_j_>JI j j^ 4_ut_|_dJI t JLtlil j '< ..VI j-u2 1 

c-JUtlaJI (j_q t l_££.l^ j! J£j g \j cLLuJI tjjA ^LuVI jjl^[jlC. 

.Z*h±M <u^J! jbdVI ^ 1 \ 

jic. g~ t L^xiJ.a L^jI JlC ^Lal (jr Lc 3j Jl3JI cLLuJI <>JlA cLUjj 

4 1_AjjJl>» (jkU-b 4 j>ju]I Ijj* pUI <j-£aIU-&J 4ql^JI ^j-q Jluu^I ^L 

4^j II 4 Ml tl 4_juiu I jujG C u> uj (J- 1 ^jjjiSLII 3_}l_q L*_q 1 g $ r q £_LuaJj 

L^ol I M -%. t L^-Lq (jr -Lu (jy ll! 4jj_GaJtJI cL^jJll £-J ( ^ - L q jv 

. L^jJI Lqj cLL ujj-J 1 j 4_uIj jjt I jljJll *.(Jii-q 

La J-£ ^j-C 3" < nVI ^j-q LcJ_j CjIjLuJI £ Jl^J 4_u-oL>JI aJJb u U »~j 

^ylc. LfejLqTt ^.1 ^j-C. {^JjtZu-uJ (j I U" , ,,~ V dJj £_q L$_£Jj 4 CjLlSI£ L 4 ]IJJV 

Vj 4 4 31~'Li.I L 4 C.IjjLj CjLI^_l>JI 1 jjq CiM^luiVI j-usLt^. Lq| 

1 ^ <>>♦ ) ^jJujj 4C_jLui£.V|j CjLLuJL) ) (J JuLLj^ 4*1 jutJI I jufc ^1 JlcI 

4>jla ^j_33 (jGJL>JI llK 4 <cjLjI^-l>JI ^ jj^JJI c^1£7 V! 

.^LuVI j-usl_t£. 4_5e3_u Lq <JJ}L^Iu_uLj cLjI^_l>JI 

CjLj j-Slq lGJj jl 4 (JJL>o l. < t < <m Lq ^lr. JlstHJI j-uz[lc. J mi"j 

« I ^ ^ t-'N I t | A I • < 1 t^N t | ^jLuJ I 

CjI j_Ci^JI ^l^il ^yisjuj 4Cjjjj,U3tlj 4 Ljj-uSLiiI :j»usLl*JI 4>JlA 4JlLq| (j_qj 

.4luJ,l CjLI^_j_>JIj CjLLuJI ^Luuwl ^J-lL>u cJjGCj ^^1 
Jlj_3ILuuJ 4_»j^]l (j^l 3 jUI ( j-a 3^Lcl JJ-^HJI j-uslic JlcL_4jjj 
j^£uj dJ Jljj 4<tl jJlII I 3^_q L^_q JiitlLuiJj 4^LjVI ^u-oLlC. L$J_q 

.^jj>.| 3j-q 3jjdl 4>J-A 

Lq_s ^ I j ^ 11^ f.[X\ ^jJlc J 4I mm ^ ^ °i 4 _l>JI ^_lC g> j* j 1 Ls tl ^_l^I_L*JI Lq I 

qJ-U3 4^j^J^SLII jLLUi^l ^jljj J)JU-tJ|j (^_5C_4U^Vl CjljLc ^j_q 1 

4_uJl»J,I J)ljJ.1 ^^Cjljj 4 4_oe_<-u3-LiJ 1 4jjIj^>JI 4 3L-thJ»I L^jlcLufuL ^jxi-g-CJI 

4 C 1 LI^-l>JIj cLLuJI jl i n^vl q -q 4-LL^i.tI ^|jl>-VI 4 4_jjuJI 3ji jj>.jJ,I 

<~nj 44 3h-Li.I Ly ldl ojlj^JI d jl of, ^jl>.Lj jl 3jj_uaj (Jj>-J u 

.. 




6joSajo 


.^LuVt j~uailc. i 4 11 M ?Hj LaLk ^LaLc 

^j_aj t^jLSLa t^y-S l_(J4_jjll^lil 4 —lLl-J \ 4_^tajVI 0juk (JlLa Jl>-jjj 
4_4 jI^ 4 i 4o_u Lg-La (J^-3 ijLrtjJlj tcliLLiJIj 4 Cj II : lg~ft<aT 
.^Lj (jjljJ bca L^jUjSLa L^jlju 

cjjJl>- cjILljJI 4>juk ^jlxL 4 Uj>JU (—sjjiiJI j_jju La SjLcj 

JJlc ^ 1 ^ j_IL>o 41 lJ 1 t 4li-JI oJ*J ^L*JI JSLtHJI La j_jju 
CjIj-JlIJI eJJb JlLa ^jL2j (jI 3jLc ^jtV*r i »n CjLjI^. l >J1j CjIjLuJI (jjq £-j-LLa 
4_jl_t^l jl a 3 ♦ t>> 4_1 _j_lJI 0 JuA j-usLLc Ju>I jJLa t4_Lj_*_« JjJu>. 
^ju>.Vl ^j-soLulII j! 4jjLLd 4_3& t uj J^Lst^uIsVI 

\j_& ^rlC J-a-*JJ tl (jr* J- ^ l ^ luu 4liJI oJJb ^ 

♦ 4JLuJI >tl 

4~it^>»^L-a (jjlJ-* I j-usLt^. t 3 \l V a (jr\j ^jLSJI )jj \jlJtj 

Sjjj ^ tiili (jjj ij\ j-33 aLuiVI ( j-« cr^ 

/^ 1 j ^ 11 t j ..XI ^15 jLc ^j-^1 < cjLuJ! 

jLc 4 j i 4 ♦ tl oJuA (jJLLajj JlC i y J c 4^-lltJtJ La £_u -sd ( jr 3 4_aJiitIL<_uJj 

(j-Uar < (I^VI jLc. ^lj V~milj lLI^L^IujjVI j-t-oLi^. t^jjlj ^jL£ ar > 

LajjJlj t4-aj^UI 4^UaJI ijr Lc t4j^L>Jl L^jI ji ar, 

J’LLjVI j 'if ciJLLi Jlju 4-aJiitILcuIt] al Ju-tu^l jLc 

^ j) 3jjJ I IjlA JlLa Jl>- cillj^ . 3^_a 

. cjIjUj ^1 4 J4 jj>J! jLL c.<- uT lu L^ -uSL J' 

CjLjLjJJI jl mi "V< JL>0 ^ t(Jjl_4a_4 (J-4-AJ clUj^ Ji^TJI Lj^uSu 
^a-3 j^LAlil ^^L-«l (^1 cj^I <>> 3tl t4HjJ,l cjLjI 

*Ji i^Ti\ i4 _jjHJI ^j_a t ^ ^ \ I Juu .Cj!J^ lil a^XJt CjLjLoJJI ^ jJjfcTu-uJj tCjj^IuJI 

. CjL£jII (j_a LAj_t£.j CjLLujj-JI L^-Lc 
Ljj_u^J1 ^j_a ^ CjLjIIj_jj>JIj CjIjLl-L! 1 ^ JlA Cjj^j La Jilc.j 

.^^>.1 3j-a 3 jjJl!I JjjlU alL^_La Lfejl > m^» 1 Jolselb 

aLlL^ j Mil (j_a 1_(Jl_ 4_a 1 J>-A JlLa th^i 1 (j-5e-JJ 

t4_jJL*JI JL_lj>JI p a ^ ^ U*j Jl.iL>. 45.uk ^ jy ic 4-La j-u£ ?j> ujJjlII 


■■ 




50 J_5C_Lj oLlA 3-ljj £AJjV 4 JLa^L> J Q <^1 JuL>JI I JJt I jJj 

I^—lTl^j CjIjUJI ^.LsI ^-uj Jjlj»cl ^^Jl ciJJ5 (^.iV^ 4(_yJL^JI 4_C.L2Jjl I^ILa 

^yc> LaL& Q-iiUnH jl lI> . o-* LlI oy^3 *0^1 o-^ 

£)LijjjVI dLp* (_y^- LajV £.2>^>.J Jl*jj *41llU £jj| 

. (_ps>jVl < m 

i4_jjLC 4>l_J_A ^1 jLstjJI 4>Lj-A ^2JU Jj_>U (-dJj^ (jj!jUJI IjLA JJUJJ 
J-aI jjlII ^j-A j-u£ (_y^C J l a Tu u jUs-aVI Jjlajfcj 4 lJij15LjJIj CjI jl <if. 

*UI c-jj mMJ t^L^JI 4-C.j-ujJ JajuiaJlj t 2j1jj>J! <L».j.} :J!la 

jjju>. ^j^.1 <^>"< ^1 jl jL^jVI ^1 L^jJ^cj 4<U3jj>JI ^>\_aJLI ^1 4_j-qL_uJ,I 4_jjHJI 
(jjl jj 1 £ mj ^ j-ajj ‘O^*: (jr^ 1 1 j-^LulII 0J-A J-aHajj . L^J CjLjLuJI 

oLJsl Ctij m < (iI jJ jl i^Liis 3jl^>JI 

(."i \ (<~i ft i 4_}^jJI ^LLa_A VI 4?1_j_a L^_l£ i—Jj-t-uTij ^1 4-C.j,<-a]I ^j-a 

• LaLs VMi^l ojlj^l Ijuk JiiJVj ^Ul 
Jlj^I |ju jJ 4_j| Ju9j t^jl^t^JI 45J-A-* JjU-« (jjljj Jl>- 

(j^JL^ulII {jjuj ^>- Jxail I JJt ^Lcj 4 LaLc. 4>J_A^.J C-jL^oVl ^ JLj^VI 

La ciJLufc tj)cf\\ i u ‘ U* Z* LaLc 740 (jy-uajQ Jju 4jL^ iJLx^! 4" < a c_xj>oI (j I Juu 
.JLj3>U JjVl ^j-A C-Oe T u JLl^Vl t j_A (JtU^La 3JlC (j_A C_Jj-flJ 

CjJl>o V CjIjI^-oJI jIjlc.1 ^£ 4JjL^JI 3^LjJI ^JlA (j-*J 

4 4_j_<_uJl_L^JI CjLJIjIU 4_ajj_L2_j CjLjLuJI Vj Cjljl^pJI ^1 JsjJ t4 

tj^>JI cjLLLnj :J1 a 14j♦ jj Utl J_a!jjlII ^j-a ^_u£^ j.aIUj Laj31S[j c ^5Jj 

^ J J ^I JJ-t-tTuil ^Jl ^LtloVlj t^^^lj-AVl (^£2JLJ jL<jUj|j / A. 1 • U> 11 
^ ♦ Mil LaJlIc (_jL>oVI ^-u-AJ L^Iajjcjj tCjljl^-pjl ^)-bjLJ ^jJ ^ JlII 

u » j > U II J-^-ll J-^l^j-A- f -I o J^sIjjlII il_Aj|jL£.l 

j, r.»j jjfc Jj t^LuJI ^.11^> /ti |jla 4_aL^JI J-aI jjtil jo.i oL^yt Jilajj 

cLUjlJj t^jlsjVI ^ la »»< ^ I r. ^j7i j 9~ ^pJI lLI^L^IujjVI j-usilc. ^-Al (j-A 

IJuk J_j5 Laj jl OJ^ 0 »J «UII jlII IJuk 151 (jL^ajVI 

Juj3 LaJjIJ_A CxjI£ 4J»J lto 4^u VI ^LujVI LljjJ J^j . LaLa-J (jj!3-^1 

i Jlu-^JI ^ylc (j7n«j (jLujjV I La JlIcj 4 Cj L>- LlL>.I ^j-A 4 «I t^**n La I^_u£^ 

14 


6joSajo 


4_jGj 4_Lu ^jjLjOJI £j-a lLILlA 
. 4_J 4_U_jj><_t I 4-LuJ I Ur is~> 1^ 0^_U G 


4 JU- 1 JI ^SUfe-IG I JlJ jLlJI (jLjijVl t h mm^I Jlloj 

jL^jVI (_yU- jjj<<itlj j-ULGJI 3 jujl>. a <1 ^jujU t4_j 4 _Ujj>J,I 

. L^jfcLua (jLjj»<_<j ^SU& T lL! 

jULi! i4_clj^-JI CjW! ^JU^Jlj £jl ii 1 iVl c^l t-s "1 ,,,l Uq>.\ iC.^ 

4 j_a L^KlJ Jj_usL>JLI (jl£j 4 <LusL>JI <GjtL-aJL &jjt 

j_A < <i iVI cilljuj 4(j^JLI!j ^5 cJLII L^ia Jl>.LJ jLGjVIj «Lua/lil 

4 JU- 1 JI j_t^l_Lc 4 _Gj jljjl Lu^Gj (~U~U|j4(-d^ 4) 1 mV I j-usl_t£. {j-A juuzlc. 

.2051^11 aUiVtf eGliw ^j^Vl 

^JJ 4 <?jt 4 mi & 4Uu ^jL-ujVI L^c. JujI ^1 4I1jJl>JI 4a£.ljjJI 4-llJ 1 j 
lGIUjj 4(JjJL>JI Jl^oGj 4_j£.Ij^J1 4_4jI JlII 4jLl*JI £)j_i 4j-u£ 

/i sl VU 4-fuJLa I ^Jj LoeJjjG tj.u.^i>ll 

. (J-jj-UJI ^jJLl i _ r i-c cjULc. 4 cj I j j Mill (jhx j L^j j-4-u Ju9j 

4 < J_t_(^L>JLl ^^Glaj lGJj ^1 jj>J! 4 JU. lG_jGU ^_Ju ^1 -U ULIjl^ 

dolj . 4_j_cljjJI 4 _j_j_jJI 4_*_llU ^_Ju lLUjl^ JlSj 

4 4-l^-1»J \ i^yu-i. jVI (jr^l 4 4jIj Ju3 C.<_4JJ ^jL<-4jjVI 4 j3jjla 

(jj!jUll j-^l 4J (^jJI 4_lC 1 m^ I' 3jj!l!I jj-a£, lLUjlj JG-Jj 

4ci»VL>JLl c-JLct ^JlGuJI l j r A lj_u^ £)l_4_4ijV! JlSj .4_U_lLI ^»j «un 

cjUUjJI Cj-u^^Lu^ 4jLtSLIl £j \j ■ U, ,.j" a ^G3j| ^>,^11 ^JUe^ ^ 


^Lc J_*_J LcLc qK 4 ii ^JlC jUjl Lr^ 1 S^J^J 4 JIGUVI (JrU 

jUcGjVI ^_<-u! t ( jJLUj 4^jV! L^j j-4-> 4JUJI LlL^j 

J-UTlXJ^ 5000 J-5tJ ^ Mljtl JuG jG^ . l nil 

.fOlGlt a ^ Mi l 6400 J -iljuGi! IjlA J-4-^j 

^JLc. IjLjljJLd LlIU «ntl _}! Jlc. I (jy ^ JjL^jl juljGil !jut> 

4_u_jj>j. i 4 1li 11 ys jUj 4_jjlj_lUji jjijj,i ^u. luc. ^21 ij 4 ^ 1 jl*j! 

JJGjj 4 L$j uU_po ^ylll 4o_uJI J 1 ni-n pK 1 nil _}! JlC.1 ^ dj_uSLII 





4_J_A gjjjj 1 £jjX\ (jlSLt-uJI ^yj jSJLS 4 L^_l£ 4-lTu-Lt.A-U £yQ 

JJiUuj ^ j iCjljLu-oil £*JI^T ^TuTuJ j^JLLqj L$_l£ JjjJaJl_3 t3^_u^ jI j. 4 ^ 0 I 

CjI U**-aj 4 t _£jJi]l CjI U*a- a L^-t^ JaJuiaJI _il.i^j$ t LaL^OjI 1$^ Jiii]l 

^yC. Sij V1 £Jl& ^y±JU ySZ-XJ jJ3j ' ^ *>• «-^tl t />-4 f I CjLLa5e_AJ t^LJsl 4_J_42_(J 

.{jK < mT t cjU-Lo^I 4JLL<2_a 

^1 2UcLi^j| c-c^^ ^jJI Jjl^i! ^Li^JI ^JL^UI cU j£ 

JjljJ,l dJLj \-u3 j) t4 j»j jUll J>jljJll (j-° Lr^" J5L* CjI Jl>-I 

4>Lj_IIj 4_jj Jl*J.I CjLaL>JI tJjjIuJI Cjjj t^A-^-dJI tJlLo 3jjL5elUI 

f-i ^ <1 ^Jl L^_Lj^SLj ^Lo-l ^1 4_i*_ulaJI (jy-Aj 4 4_j£jj>JI 

. (jLtxijVI 3l_j_>. 1 g Vj 4 _l>-jJ j-^>- 

JJ_^_ts3 ^)1 < II iV I (^jJI JjL$j| 1 / »^tl ^JlSHJI Ijufc Ju3j 

jx- Lu^ ‘ (>« ^LlJI U^>*^ 6^ ^ 4-uLj^_£JI j|jJLl {j-A 3JljJl>. c-SL-Lus I 

4>JlA CcJLllj 4£.1 J-^l OjjJj 4jjL-aJLl CjLLa ^jjvIjla ^j_a BjLuaJI CjIjUJI 
4ji_gjVI (jy hj Cj l^-L5e-JI {jr £i 4_aL_uJI 4^Luu£J! L^jLjLLij L^jLalifc_4J j_jLuai,l 
44 _j£.IjjJI CjIi^ -tkX I j 4 4j^ mi^JI CjI JluJ. 1 ^1 Jiir~ < <il (jr ^ ^j-uLJI l_3j-<_uIj 
C^jjJLj^^UI CjjJLjj 4 9. 1j_^JI Cj j) l*V4 41-Ajj-uo ^JSLj 4^Lj_lJ1 CjjIj ^1 dLi 
.J-liVI ^ jj-uslj ilX l^i < «lj 4_5 ^jJI 

^j. a! t^ t 4 i i , „ 1J ^^>.VI J-«lj-*-II J-*l^*-11 o JlA 4^LtIal Ju^-J 

4x.jjjJ,l ^_ic 4JL>.LSJI I j VIJ 4jjI^-st ^11 V I 4_JL4^LJ (j I uA->«J ^_2e_u^HJI 

^_L^J ^t 4_4aijLi]l ( j!ojVI (_J-03 (j^ j JLa 18 J-5tJ ^Jl 

. 4jljj_I,I JLxoVI (j-° Lj^tLa 54 jj^_Lj jJlSj ^ jt IlIIj 4 4x.ljjJLI 
4 CjLUJIj ^1j^Vl ^^J^er^l er^ljVl a^l_4^ cjjbjl clij^ 

4 t i n ') Cj^Ij 4^Lc I CjIjLjJJIj CjLjI^-l>JI ^1 JlC. I Cj^Ijj 

^^Jl cJ4 4-L.-V CjLoL^ L^J La CjJl2^ ^1 Cj 'j-c^-lI I j jL^jVI 

Li I 4 _jI 4_j_b aL>- Ij-Jj-Sj ^_^Lj^_aVI a jJu-ol Jl£j 

4jL5C_4i^l £_LaJlJJ 4 CJjJL1ILj 4-U-lJI _il I <l*4l (Jjl 4J^L3tll 3jLJjL>. (Jcp 

^lj_j| (j-* 3 */20 J-5C-J ol - ^ '2 LL» ^ J gjIj-A ^1 J^J-II 

(JrpM^I JM->> JlS ^p3jVl ^Llni jIlOJ (j^l 4_1J>JI CjLulSJI 

M 


6joSajo 


cjLuJI g-Jjjj (j-° cjlia 3 Jlc. i4_ol_3J! LaLc 

( j r Lc. 3jjl3 4o_uJI JlAJ t Ll-l^jv L^j (j-o^e-i 3 j_&LL 1 4ojjJI CjjIjj 

Juu 14 3h-L-l1 Lfcj-usLt^, (j-u JloJj t4j tjjtMl LfcJjlj-c JuJuwj 

CjLLLLJI , ,.l j| tjjL-uj^I CjL3lit_a JjJL^o ^lr. 3jjLa £ju& 

Jlc. 1 < <-*w 11 Ljla (jJii! ^jw 14 3h-^iJ.I 4 jLLdLojj fj _a 4 j>oLlJI 

CjLLa_re_aj j-jLiesJJ 3_>.1 J_a 3_a 3 JlCLl^IJLI CjIjLlILjj i CjI jL l<-uJI ^JsLc 3_a 
CjI t ts~i V a \ t ( (J1 a t*f i mVI 4jfe_uj CjjIj Ju3 4a£.ljjJI 4 jjILIIj 

3~a J_3tJ 4 _ lj> J1 CjLljI^LJI t h'v! 3^-J t4j^ Mi^tl CjLlllUj 4_i£.IjJJI 
CjjjJLAit ju La 4-n.aJ 4 _l>JI 4T(j?e-<-ajI 3^ j l_$_La tCjjJbJl I JlA 

AL^t l 

Cjl^-Lse-Jlj jL^jVI 0Lj_a3 tC j j-LJI I J_A ^j_a 4_uLU ^jL>J,l ^i < <n 
CjI 3i V a 3_a 1 ^j*4 ^ jr 3Jj La 4_3t_uj L^J 4_!L>. ^3 1 3^LaVI ( ^a 

jL^e_JI^ 4JLLaJ,l Cj1j.l^-J 1 CjjJbJI <_jL^t La^ t^jL<-ujVl Cj^l_Ci£ 0^3 4_C.Lu-^JI 

3 ^- ^*3311 

jjJlJJ t(J t«-Vi a l 3}LLJL3 tl_^_Luu (3^ LLa 3^ CjjJLJI j, <<-^"i3 j Vj 

4jjJJ,I _}1jJ. 1 L^-La J 3" /~j 4_>.A a jLrtjJlj V ^jL^-a 3_a 4 jjJLU -iljJ,l 4_j^ 
->}Lj La JlL 3_a CjjJbjl Jl^ CJLIJlJJ ^LlU CjIjLu j_a 4_aL 4 jj^*_> 

4Jjj 3-a J2IL cj^UI ^L*_LJI W ^ 

4jj)j_lII c_JjLseIlJI 3-LL_a ^j_a 4 t mi 1,1 jJ.1 jjjLi tlj 4_u!C jIjLuJI J^Jj 
3juvj 4 i a 4ljJ! 3* q-a 3u3jj t3 Jljjlj (j^Lal 

4-l«-u-lIL 3Jl>»3 

4j LwLujv' Joj_uj LaLaJ Jt miMj 4_t^jjij 3^ J-a-A 1 Jl3Jj 

4j! 3 L Aj 3 1 3j-i J-2 (J^L 4I1jJl>JI LewjJ *\j3 (^jewj t4jLALaHaj 

CJUJu JlC.1 < m 4 t4_j 4 Lij^wJ. I 4.CU.U ^ ♦ j ^1 Li I' 33^J-^W (jr^ <- •} < «n JlS 

3L>ewVl (j-sa-iu ^ >A%aj i4a£.lj3-II aU,! Cj ji3 <3^ 

»3^LaV! 3-° 3LpJI j L> ^ 3 L 1 

4-LllH Cj jij L^jJj 4JL>JI 3jjiaifcj CjLj^ tl 3_a^_u^ 1 JlSj 

4_j_>JI CjLljL^LII £_j_a->- (3^J 3LoeVI 3^* La-^l^ ^ CjIjj 4^_lH 

4-LlJI 4_*_j_lL ^3 3jL>JI cjIj- li lJI 31 ‘L'j 


“ 




JLp* I jL>. LojSj-a Jiitlu aJ (jl LuV i JlIj-UI I Jl& (_ylc. j a~ < tit lit La 4_La_a>JJ 
j 11 IjLjfc JLiaw Lu-Ju (Jjloj I liJLli Jlsu L»~ , " < V Jlo_£ CjjJIlII 4_uJa^ 
•O^-* ^ Li!^. 

Mia (_<**• j t Lj_U_c. Ij_a-JJ-a 3 Jl%HXI ^a-a^LI 4_aL*JI 4_ut_a_>JI CjJlo£. Ju9j 
I JlA juu Ju9jt I 972 ^Lc ( ( jr i t «il ^ILjlII y jlu.u-a ^ic. 4 u_j_l!1 

4_uj^ 4_aJ_a jJLc ^LaTcwl 1 ^ ^j_a (jl^ 4 jJ o^aj CuULaJ 3Ji£.^-aoJJll 

. l^_cuJ^_<_u t rt j t*v ^j_a C_JJ_UL> 

4_odL>JI 4^jo>JI jjlaj 4_peJjLJI CjLa^LaJt ^ Jo-I ^LaTcvVl I JlA 
yu diL^LlLVI 4 _j^ Ji> (jlj t«LLuJI < t^l A^.tl \ 

y-ux2*Ljl 3jufcL>. u ♦ I in 4_j_aLl!l JjJlII cJr2>j_aj 4 _lcLLu 2.1I JjjJI l_c 3j_a 

tlt-fcjJI JsdLcoj J^LAU <j! 4_j_al_(J! JjjJt 4^>.j dul£j 

JjjJI lg mi3*1 4j>-jjJLj <_ r l*3 V Lg_£J * Jj^I ^LDlI ya 4-icl <«^tl JjjJI (jr ou 

Sjju-aJLi 4-U-JI 4JiLGJ,l 4_lu2cJI ~\^ i j_a-<J1 ^J-l.l<_uj 3ju>-VI 4_j_al_Lll 

^_alj_» Cullj La ^ jr lil JjJlJLI 4 i mi jHj 4jj-Jj' JlLaj ^ L^j <_yILlt 

. lfi\ ^JjT jL»L^_ l3 11 

^J) ^ 3 a ^ < >1 "I (jl aLaJLII ljufc CjjIj) CjILu^LlII ^ylc l_*Jju Ju9j 

3j_a 1 4_L*_o_LaJI gLu-Jl i_i_iL>. ^Jl 4-iC.LaTcvVI 4 _xj_lJ I ^J-a-tTo-iJ ^LLuJl 

.4-Lu.lI cjjJLa ji33H JjLoJI jLuU! 
^niifl ^-Lc. (jl ^ Ml tl ^IjlcI 4 JLL 4 JI S^LjJI Lljl^Ju ( j_a Jlj 
ij, mi 1 II CjLwLp.^1 J—<_uJ 4_aLawjjjJ^uJI yc Jaj_a jl£jbl ^J| ^JLlII 

4 K mi a 3 jl>. dU jJ L»_a tat JljlII ^La^? 3ja Jl>- Jal 1 n < nt ^Jj 

CjI^1_uLcV t^ JjJlU 4-j-t-uL-t-«-uJt 4-lSLtTu-I.' t?Ju^ UtTLL^uj tCj^Jbil 

. 4_ti>JU 4 _j^1jJL>JI 

CjL>.Lu^V 1 (jjt jUJI ^j_a L^. jj ciJLufc L)t i ^ jlS *-£ 4 A 

4_*_^J_j ^j| c_-u?ej ^j-aUit O^-JJ t J£J 4jjLuaj>Jtj 4jj^_uaJt 

c- ov l jJI 4_jjuJI <-^t^ m i ntj taLUj tatj-^Jt CjjJj 4- Ll A ^ic Mitt t JJt 

♦ jLcujMJ ^jLua_>Jtj ^cLu^Jt 

4 4-LuJ t 5j_u^ Cjtj- uJ fcj CjjJl>. ^Jt 4lajL>Jt 4_ajJ,t CjjI JlSj 

.6 


6joSajo 


cilijLjj ^jju cjI^-ujuJI 3 ^^3 t^jL-ujVLi 

.L-Jjlt^U (jjIjIlJI j L -U-d ^y>- 

4_j_j_jJI (jl mi iVl L^j Jl_>. 1 ^^Ull 4 a V <<M1 CjIj-uJclII 4>Jl& 4J!laI (j-oj 

‘.(jlSLa Cj^ mi" il 4 Lfc^Iul «GjJl>JI 4_^_tajVI ciJJj 4_ut_ulaJI 

.(jK < mUj t cr^ 4_«i_5e_tiaJI 3 j-l tSUI £)JlU 
* \ n * & ‘ij'*' ••*• ~ II SJljJl ufu 4<jJii,! jI t 3jujL>J! 4_<3_la_iV! oJJby 

(jI Jloj lLUjlJj 4 L$_j 4_La_L>JLl 4 jtjjlMI 4-LuJI ^yC. Ij_u^ cJilHitJ 
Ji*JI 3^_u£ 4_tiuk 4 <ifcnl Jj t4_jjl jILa ^LluJI 4_o _ulus 4_$JajVI 6JJb 

.c-<jL>. fj$ (j_a J^LAU L^j 

j-JlC. (jl^a ^ Lc j^-L (jj-ufcj t^Lc ^yi a -a CjI^ 4_^K CjjJjJIj 

4_A Ju9j .^jlSUI IJlA 4_A (jVj >4- < > nLua 

La Jiic 4_A jAL VL_c Jjj^ILlJI 4 jo! ^jlSLa ^2> Joj Ij5 

iC j IjLu-ail Cj l£^-3t_43 | JjjSj 4 j^J_$jlL_4jJJ 4 < _ < pSJVI L (j-° ^^tTt-4-iiJ 

<^LIj-AII ^Lj j| 4 ?Lp 3 ,,. J, mm n La Jiic. 4 jI VI 

.^LujjVl 4 q- ls~i) IjLcIdJ 4_t3 C-J1—(—L 4 II) J -UJ U 4jL^ 
3_}LjI 4J1 g < <>I J_Lc I J, j 4 ? <a . Cj . J * J A><tl JlllI, I j, utj AUj£ 

3j_AL^ j^lL 3jj) JlcL_4j Jl^ 4j| iilA Vj 4CjIj_A>JI j' 

lji_A j»l j V"i > <il c^Ij-l^jVI jl-Lc. 4(j_uLJt j-u^ 3Lp> jL3jI 
Q-a Lfcj-UlJ ciJ1 4 < mVIj JJ)jUII ^1 < I Juj Jo. ^1 JuJLl 

<- 1 i 1 4i3 4 _j jJLa 3jLoj 4 _j_ 3 t_jL_ul» tst\ 4j)Lb 4 Jlu-^J! CjLI^-l>- 
.^1^-tIoVI £j-a 1^ 

4^)1 < <l I^LJ 3 j-4I/LlU jJl^ail (_£ Jl^U_uI 4_j 1 l_3j^jlLII I JJt ^yA ^Juj^ 

Ajilil cid jioJI l_3j^jlIII 4 4 J 0 4H>.lj ^uluLJLl AjJbJI I jlA (Jii-A 

L 4 J 4_1_j_lJI j-j-^ao j3Jj La J^-4Ilj 4 Ij-u^ dJJ j ^j-c j_<_4jjl 

J—L43 1_LjlJ I C-X-L^-J ^_JJ-J 1—0 (jJJj^J 4(jLxjjlj (j! CjLj L^-l^ 

.jLt_Jlj 4 cj I I j 4 4_}jJ_J!j 4^I^^JI :^Jii_4 4 _l>JI j j ^ < Ltl 

jjl JjLaj jjkj (jisjVl ^Lp- Ijj jjL^ijVI (jl :(JL^ (j-o ( J JLlsS ^_9 

^-A)J L_sVI JlJLJ ^—43 VI 4_J ' 4d ♦ j < L !I JSI4_4 xAj (jj-tiSZ-) 

. 4_<_u_3j (j_43 4 ♦jiUtl (jl JjLtj 


" 





■ Ujla. (jjs 4 j 3 j£U i_3^L*J! 

jLc.j < .1 ‘CVl jLc. I $ <1 ft? diljLc. OJLC. (j^o 

■ (jjj "/78j '/21 j^e-i LajfcJ i 

CiljUJ! ^L^/L u-o^l *WI 

JLuj^I jlc. (JlLa ijjs! 4 11 n M Jl>.jj |_£^i.Vl 
(jiutJj i‘/.0,03 4 J1.1 n sl^Jt (_y^ (_£ jJI 

-~ J) jtj tl : Jl* ^Vl aioUJI djIjUJ! 

. ljL>- 4jLuxis (. i I II M 

IJlJV (j-iL-uJI 4 -l-l£j-IlJ f ^ ^ tl i_La_j_L>.^ 

CjLjLjJJI ^llLstlLS t4- u >JI CjLuLUI 4mm <!Lj 

uii^' (jj» J£ (^11 

L«-t-U i (J1 q’a" ( nlj L^jl JLc. £-jjU3 ( _ r 3 

jLc. ^1 L^£.l_jj| ^L«J5CJ 4jr»JI djLjKJI 

.4j^ir>JI I « 3*il Uj dljV 
dl_j4l! (j^o j_ij£ jjija f_jl\ i_£.sLjl!I ^jLjijVI ^Liaejj 
cr^ S J^ 22000 o“ : 'j 

^lC. (j u 3 f (T! djI^ jO i ^ > . i t I 4jLa. JLa.I^JI 

J-Lc. j! 14 ^j^»JI J-Lc. Ij_ii£ dUj 

. 4-jxialjjJI i_jL*jVl 4 jjjLxj5 

Jj^sj d!_j^Jt ,jj3 jjLa (jrlj 3-sLc. jjLjijVI ^Lisejj 

” 




t Lal^us. ^ 4lu_o $.1j^JI I JlA (jjj ijj ^J^^ILl 15000 j^t-j (jyJj 

. Jl».|jJI a! jJLilj aU,! <j_a jjLuuVI A^lfLuaJ La 4u_a£^ cr^J 

tcuLu-uV! ( j r a cm i m I 4_u£^j juu£ juju ds J_>. 151 UjLa a I j^II j-ujuj 

dAj$lSJUl^ju^jJi2j^ jf 4 j JalTJLt 15! jT 

* 4-L-Ic. ^j.7uJUJ a 1 1 Jufc ^Ui-LLuU I 
^jLi.gjVI ^a_<-u->» j_>- Ju Jl£ ^y_Aj i a I j^J I dsi^JbJ 4 _i_l<-cl 1. j J 1jX1 (_jISLd I J JljlLsj 
^-<.uj>J! (^-J! iS^-ti/Lt-a ^,jJ! (^-1! (J<^*<4 ^ mu?m!! jl j^jj-Ls ^yc. 

dsLsjjuiJJj 4 j JlcVI ^_a ^ a <^>gfl jl^J>Jl j! ‘ JiL>J! 

.^U1 


t j)L_uJ^/l £_lus (j_a 4jJL3tILcu-a J_a!a!j^JI ds jJjJ 4 m mU J-a! jjlJI <- <!f.Ij 
j£u! ^jl J-La jj^IMI dslju 1 ^ K tj t 4i_jJj ^ J_a1 jjlJI e'jJb Ld_u ^aJj 

. dLpJI ^yj^lla L^aJiitldolj 4J^?I jLuU^Jl 

^y-aLLtJ! ^jJLlJI 3 J l_jj £_a ^jj Juu Lajj JuljuJ j_alI jjlII tzJJb Ifo j ^0 j 
(JJaj 14_Iu J_>JI 4-o>jJjuSuilj 4 _lC Lu^J! c-t-JL-oVlj ^ Jc>- I cL?&_ujj t jL_uj5XJ 
j $ h ^-T(->- t Ju>*l 4_l5_3t]j j)l jjJ (j ' 111 “!! J-* (jr^- J_a!j_*JI <? Jui> jul 

j_jl_JL tj-Jj-ui-*-l! j)j*JiX! j)-a ^-jLlII e_5_uaJJ! Iju_>- I L^uJalj Lfcjuf 

4 U J >JL I 4X_uJ! j-ajdl LAjjl ^1 t4jLp> lsr \£. Lkj-LaitJ ^jL-oJ^/1 


c rth-Va 4 Jj 1_A djLj_a^ ^1 JiieIL_u! ^jL-uJ^U ^cl (<<ot! ^ J_33i! t__<_>>Lu^ JlSj 

jLiJIj tJjjIuJl duj d>!^U3a uj 4^5e-ai! :J!La ^!j-»i 

^y-3 jl t^jl i^i U jl t( jj_3J! d}LLs_ 2 t_a ^y^ j^jJ! Ijla 3 !Ju£.j 
^_yJ! JlX.1 <^>Ti ^tJ! dsljLiJI ^j_a 4ijLk djl_La^ 4_La ^3 _l 5 djijLujJ! dsl£^t_a 
.(-><5!j-tiui! * jLajJlj ^J_a^-a (jL>-J 4X_ufc (jr^- ^!^4^! 

djLdiUj 4 l^ij^J.I ^^JIdLU! J->- (jr^J jJs! j->* i _ r 5 dsljLiJI ^JlA j, nil nj 
3 Juju (jlsLLa ^1 djIjLiJ! ^JlA ^L^J! j_aJ>u La luJLcj i4u£.LLuaJ! 

. Jju La-t5 

I I^« “j ^y3il S al Ull 4u_a^ jj-oLmj 3 jLl ^a-a^L! ^y>.jJju5u]l ^ J_33JI ^j^Lajj 

J-LLsI ^^5 4_aJiitlu_u_a 4^UaJI <>JlA dul^ alJ -uj t^aVl <>JlA jlj_31 ^j-a Jj^ 


20 





jJI VI CjVT 4 U~ mi a 4^LLd j| t^L^SLJI JljJjj ^£ jl jlitjJI 

L^_j 5 ^_!Lc. La 4_JjjJ 4J>LkJ! t *t\l , ,,l SjLjJI JlLJj La 3jLcj 
. L^jLii/ 4 jl3jj 4_JjjJI oJJb ^Jlaj <L*_l^I jJI JjVjJI 

JjJSjJI Ijl_A Jjl^jvl 1 mi n i^jJI CjjJUJI j LllC. VI jLwLj La J_Lcj 

^1 Jiitlu-ul ^j-C. luiL ^ jJI CjjJbJI t4^Uail ^ilul ^ 4_aI JiitIL_ul JlIc. 

4? Jl_A j jl t~ CjjJUJI j L. < 4_^>»j q -a 4jl^ 4 aLj_^JI Jl-lI ^£i 4jjjJJI 4^LLaJI 

L^Lla 3_}L) ^LjJ-i (j-A 4Jj^ t4^LLaJI ciJ>L^ul 3_}LjJI 
.^Lc jSLloJ 4.1U-1I CjjJj 4JjjJI oJJb 
Jsil^».! 4_3 &_uj aIj-^JI <^1 jlcLu^Iu t__cj|j-tiuJIj diljLiJI jj l jjjujj 

fUb\ (j-SJj tCjljl j > ntl CjI£j^c_a CjLLj^_aj 4jjLuaJtl _}jj9jJI 

iCuJ^jSLII J_u_u^l t^j^jj£LII Jl-u-u^I ^Ij CjIjL^. (jyJb diljLiJI oJJb 

(j-sa-JLJ 3j-stjLj 4 I a ->JJ C-^-jIj) mi tl qs> * ) 4^LioVL Jlu_uI£| 

.^L-o^Jl JiA 2UL2J! oljJLi]| 


41 



,\^tA\ 4*^* 


Jjlj.IL>-! j-Lc. (jjj_^£DI jj i . i ^ f (_yjlj jlc. (j_$£b 
tlLli t_ilUtJ Vj idlj^ll 4jJ) <>if. 3jLa (_£l 

.(JjjJlill Cjjj j! ^tA!l JjjjJI j! i-1 mi->JI 

Liilij£LU (jjs t j_jjj£L!l jj i . i ^ f jlc. jV IjJijj 
.< *»■ * SjLc. 4 j ^ • <~< < V LuLb 4*1^1! < d i♦ 11 Ia1 1 
^j_oLlI! ' JlSUju ^Jj SjbiaJI ojlTb 

CjjJLj 4 K mi 4 ^ 4J 4^^Lc ^ L r t ^J^ jL*-^ IjlA 
Iju* <>c 2U^LUI jIj-^VL 4j 4JL-^ Vj ,*1^*11 

£)j_>j£Lll Jlu-u^I 4 j > n i £)! Ja^MU 

( _ r -3 ^ j i 4 0_*b3jl Ju9 

1_^_<_uI_l£ luj ^ I 4-L.LcuJ ^J-C. 3j-0*Vl CJ1 J-Lt-gj I 
. £j j ^ t' I _L& 4_i I Ju 

cjLl^JI llUj ^J! SjLjJI 6jjt> c-t-u-uJI 
1 4_icLL u^JI CjLtiull L$<9 j^j (_pil JjjSjJl ^j-a 4JjL^JI 
^-Lvl jJI Jjljlb-Vl CjI^-56-cj 4 JjjSjJ! CjLLa_se_aj 

( -ASLH l ^ o-*J 4Cj^LusIjJlIj J-2-LJI JjL-uj 

^ (jylc. 4j^IL>J,I /S tj 3 jU,| ( j_a 

^13 jLc (j_c cjL«Ij^>. 3-1,5 (j-A JlIc 


25 






JjjBjJI <j_a ^jLJaVI yz CjljLtla 3 JlC. lLILlA Ljjj_t-sa3 Ijjj .£|jjp£J! Jlj-uo^I 

jLLs 20 J£ *!^JI c- 3 -u ^ j Lu? L£j-c ^Lc J£ cl^JI 3 j^ 

jLiJI I JlA 4_j_a^ £j_a /0,7 J-5&J (JlLa-i ^,-Aj tQ^j^SLII Jm > «<l ^13 jlx. yz ^j-Ls 

. cl^Jt y& L l» - l . l U 

cl^Jl ^1 JlcI t^rUj JjjBjJI yz jjLlJI (j^jjiJI Jn 1 m^I ^Ij jLc j ^ I u u^ 

t cU 4_ta_LJ>JLl 2 Li_t-JI ^ Ul*ot <^11 e^LjuOJI <>a 1 jl* 1 j 

3j 3 ♦ U ^jljJSVl 4_jJLa-C l ^£i J< Mil (jLoijVI £)j£j <-LUJl»J 

. 3_pJ! cjLoISLIIj cl j-^JI (jy 3_<uLlII 

CjLLjLSJIj cU.lj clj-^-II (j \j 4_a3l_3J1 4 _ulj_lL2 JI (jljjVI 4 j I a f 
jLiJI I JlA (j_a lj-u£ (jl Jlu-u^I ^Ij jLij 4 i mi rtlj 4 _jj>JI 

♦} L^j ^Lja ijr 3J1 ujjLseJlII (j3aju yz Cxyf* ^i—jjjlj 
U.) «jJ 1Vt'a-j i (i»j t (l j_^.j_a) (W. S. Broacher) «» : j3La cLalaJI 
^lIla j_&j ‘ I4-q^jj£JI L^a^ Ja*~mil ^3JI (2 £>.j_a) (Siegenthaler 

J) Ik* /11 jj t ^Ij jLc yz lj_u£ IjJlS i jLutil <>•* 

J_5fcj 4_lj| jJI 4-LaSJI <?3uk j_Lu Ju9j 4jl_5t_JI 4 ?Lj_a 4 U MlljJ (J^waj 5 :1 (jr ^ 
.CjVUJI <> cljtfJI <^1 jlkitl jUJI 4^ c 

4 U*a- a (jr ^ d<-<u CjL_uIj jJI 0^3 tillji^ 

3j3L3J! ijy 3Jlj 4_al_3i,l (Mauna-Loa) «IjJ-13 

j-jl-l^ 1^3431 4JLjl^ 4^aL.u^ ^_ALtjj3 cjLjLuJI a(1974-1958) 

t l4»L.a^t ?.l_o 4 ^Ijl3c3jjjV i U >1,1 Jlu-u^I ^l3jli: yz 

. (3 ^>-ya) 4jj) <>>r. jl j_a 4->.Llj>o La y^3 (jr ^j 

Jlu-u^I ^-jIj 4_u_u3 Ljjj^ Ij_jji 3 (jJLafc (j! c_jjL?c 3JI 4>Juk C^5tu3sj JlSj 
L a Jl>- ^yJI jLiJI I JlA 4_jlc_u 3 3"4 ij^V J ^j-a cl^J! Q^J^SLII 

jlJ^3j tCjLiLuil j_a-» CjIjI <if, 4_t^ i Li mi n ^ jJI J-^a.311 j-Aj tj-jUjJI ^y^ 

J *3aJI (J}_iJL3t3JI CjLtia-C, 4-a-uS J_l^ 3 La JlJlC. cLlcoJI <-^»^ jLiJI 1 Ju& 4 j_*_u3 

.(I JSLj,) citsLill^ 

La^ 4 ( j-£LaV! y^-XJ CjLjLSlJI 4JIjI (j? t_JjL?eIlJI 4 >JlA Jji3j 
^y_ilj 4-L4-4AJ 3jLjj (jr^- ^>-^LL3 JSL4TaJ JlC. L_u3 4 1J 3 y 41 J^LLa jJjjlj-jJI 

• cl^^il Q^J^SUI J_ 


2fl 






QgjjSJI XuuSl uilij sIjujJI i±jgJLj 



1960 1965 1970 


(I) JSjm 

sl^JI i^s . ij«n5 jl (jjlj jlA ^js ^jilll 

eljLiJI 4-><-uj J-Sl&t Jj t^trtll j- Ju j (1974-1958) Sjluill ^ « l^j-Ljj-a» 4U»a 

.(_^>.| 4_u_0 (j-o jUJI 2 jLj) tiJLufc ^jl • (4 ^9j 

1 1 «>» />-%- ^ t> »j ,ui Jl-u-o^I ^15 jlc L-Jjlu \-a jJlC.j 

<1 ~>Jl Ijufc JcLdHj^ ^_<_uLj cJ&jju 

c-«-<-ul^JI u^*! r. 1 A"ij U£" t AjjJLSJI 

. cjLjjj^j cj1j^jj£Lu :JiLa 4_La_u_aj cjLi£j_c LjjSLd jLstjJ! 

jljv. ^ ♦ j i U11 Ijl^j i^>. jJ3-^rJI ^jlSiII J^>*i 

^j-4 ^l “*■"< l' ^y_Lc, 3jjLtLj 4-*_cIoe_4 4_a_sL_uJI CjUUjl!I &J-& Jlaj t J-A-& 

(j-A 4^>*jL(JI j j mi^I <_yjlj jLc 4 _l^ MijL^JI S^LjjJI 

(JJA (jliUVl ( ^A CjIjLlU j*Lc ^IuJ 4 JjSjJI Lr^ 

•jlill liA 

(4 £>.jja) (C. F. Baes) ^^-C, Jlj ^JLc <L<_uLjj_} ( _ylbe_i Ju9j 

CjI j) << >itl (_y^ *1jLuui^l 4 > > in djbjJI 4 juLl4J 
Ju-a t4_t£.l_LceaJI 3 jjILII 4jI Jlj Ju-a t \^Jl jLi-JJ I 4 mm h LgjJjiJLaj 

. 1870 fLi 

Jlu-u^I ^Ij 4 1 1 It') (J ^ 3_}j_La_c SjbLj dJLufc (jl 4_<_ulj jJI 4 >JlA (j-o (j^_u JlSj 


as 















(31>>4 3->4^s_£u (2 J£-j») (Jh-u-oJI cr^ U$i>^ 

- 1914) 3jlU tj_u£ *!_^JI Lr^ 3^-*-^ I JlA 4 j 1111 £j\ ' JJ 4 J>jj9jJI 

A ( M^tl 3 jJlI 4>JlA <jV * 4 j *i U < a 4j5t_£o LJ-&J *(1945 

. 4_LC.Lu-^JI J^jjl 



SjjMI 4jI JlJ j-L<J Jj^JI (3^“ 4 '^ E Tj^j J->JI (jy^ (JJJjSUI J- L iuf 

jLui^l Sj^erAj .(1945-1914) SjJLI l^gJap^jU 


I JlA 4-U.aj (jl » U->->ljJ / eX j f 1 < .---s 11 

(4 ^Sj £»*>0 *e£.*Luaj£VI 


*^llj_^JI ^j-jj^LII v j... ‘Cl ^15 jLc 4_u_uj <d A h 4- ^ cjIliJLLaj 

300 j! i<_aVT mi «tl (_y3 4 j}Lj jl i’/ 0,03 3 j ,„ m L^l^. j-jju <j-=tjj 

jlc. 4 , I ,|~| (j| (5 tllljJjLflUl! oJjk (_>3a-»J nj^jHI 

jjjslill (jj-SJI 3 jL$ 3 I Uj^>- 260 o3l£ sil^JI (j_jj_^£DI jum^ l 

Lr* OJi 333 '0^ 315 Cr 3 ! f 3 * ‘Ufci 333 3 0^ 290 Cr 3 ! c, »‘ S ~jl t>u*c. 

. 1984 j»Lc. SjL^j Qi^ 333 Uj^j- 345^1 tiolj ^«u 1 1958 j»Lc. SjL^j 
J*\ miHj diLiUJI SJIjlj (Jlj-^i J 1,3 I- 5 ! 431 (jjj-2i*j jjjs tiJllAj 

t n* >>itl ^Jj _j ,^s~ . „ $.] ^J| (_jj3 (_jjlfi j 3 ^* 4 i i n’t (jlj3 

.(4 2020 j»Lc, (_jJI^>. ,^oL3]l (jj-ill JSIjl ( _ T a Lu^2j 

(jl VI j 11 ,i^l (_y3l3 jlc. ij-u^tj V U3l jjjs (o^jJI (jr^J 

i_3j_ji 3 3-uaLi. 3j_ifcLli CjjJLs. (_j.ll Jj >I^^JI (_ t 3 jUJI I Juk j_i5j3 SjLjj 

(_j 3JI 4;^>-L>-jJI Sjjj^aJI tiilj (_jJI 4 11 ii~i i4_L>.L>.jJI 3_ij] i^tl oj^kLla jjujiIj 












lu i jl S I ^Lij pI^qJI u$l3 


.SjjLjJ! ^>LJ! cjIjLuJI ^y=x ju L^j 
dlKj r j «>^lt 4 .l«.u-l!Lj LoLo-» <■ A Jlh.^I ^_jIj jLcj 

4_Jj) g m ) ij 11 o mi tl oj-uo 4_j£ <-LLJ jJj *4 tntf iljtl 4_*_tIu^U 4_u_u_dl_j 
t^Ioj V! ^ ,,, 4_>.j_i LoJu£,^ . ^do_<_u ^yJ] 4-o Ij 

4jj1^->J1 CjLcL t-cuV' ^lauxJl 1-LA ^j-Q Clc t - u J t^.u-o-t l uJ 1 4- t -t T uI 3ldoj C.<_ > o 

l_s^L*J1 ^j-o LujJI cjL^-lL^J! j_ojJ 

CjL>.j_o ( j r A Jjds 1 L^jL>.j_o 4jjIj^>JI CjLcLjuI/VI t>lxJb l^dojj 

Cjl!i olj_o^>JI C.c J» o 4 ♦ MiV' 1 ollxU ojjiaJI 

^15 jLc j_o_j (jI ^U* ,.■**' V cjLc!»mi^I &jjt> (jl^ /31 jjU t1 cjU.jJ.1 

. l^usLualoL jLiJI I -LA CjLu^j*. ^j_3j Jj Jn < m^I 

ol^JI Jj 1 n^ l ^13 jLc £)l ciJJj tjr ic. 

Lgj (h 3~< m (j-° 4 Tl»-l11 ' 4jjI^j>JI 4^LLaJI £)-* ^stotJ 
IjJojj . A «>* At! 3 jIjl». JJuj lLUju £_L$jj 

£_3j Lo jl JuLo J*3J> (jlj3V 4_Luo_?t_o ^Jo_<_u 3jI^j>- 4jwjJ 

C^Ltlilbj t L4I0 q ,\\♦ n Lo jl JlLoj (j mo Mill 4_*_ti/l ^j.0 mi!I I JlA 
^j^>1 < ^>"< a I ^Jj Jlu-u^I ^jIj jLc 4-u.uJ 2jLj Q/^-1 «>> Atl 

t L^j Jal 1 m 4 mi^» rtl 4 jjIjj>JI CjLcLlA^/I ^j-o Sjsijj 

LgJjjt-o ^j>J| 3jl jj>. 4_^j_i ^Lajjl ^1 ^LxJLj 
cjIj_jJu cjj-xjv 1 Uj 1 n\ LcUjjI 3jIj^>JI 4_>.jj ^Lfljjl V JlSj 

J j MI^I (jr jLj jLc 4_L^aj jlj-olu-ul (3^-Ij Cr^ 4_<_uj_oJ-o 

3!^! U> <>>t 1 3jLjJl <1^0LJI 

4 3 ^>ui I CjLo-lLs ^LdJjl JjjlaJI ^jJll 

. doj^JLo ^jSLjgj ^^Ioj^LI 

(6 ^j9j j^>.j-o) 1970 ^Lc 4-xS-jj_oVl ^jJjlII 4_laj^ 1^1 C^Lil Ju9j 

CJ^Lj jl jI-JlI^J J->dt 4 j>.J^ (JI J^jUdl 4jLj , )M <? J 

.2050 ^Lc (^1 t^jLoil t ^» s*r, #^ cjL>.j^ 

^ JiJj ( M JSLiJI I Jl^J J^>dl SjljJX 4 j>.jJ ^LflJjl ^)l ^jldl (j-OJ 
^Jj-L^dlj ^yJLo-tTaJI . U> 3tl ^daJu JuL>dl CjLo_lIo ^j_o 

j < m Lo_o jdoLU! JU>J1 o31 ^U jl lIo JI jL^j-ojIj 


57 







jLse-jJ! ,UL! ^t^>»,. ^y~t, m c ^LflJjt 

. CjLtTa-Lcj (jJ-A (J- 4 ^ ^ U_3 CjIjUJI 


(D. D. Jones) ((^j-aj^.)) L$j 1 cjL_u!j jJJ 13 t Uj 

^sLiitjVI till} (5 ^j3j 1986 ^Lc. (Nature) 4 \ **■ a La^_xIuj 

lj mi f. ^-}1 t ii 11 £)j-3JI 4_jI Jl_j th *wjJ ^jJI j^>JI (jr ^ t 3j3Utl 

c£l_b LsLc-i 1 jJa (Little Ice -<<j j tl ^juL>Jl j <^♦ 11 <» ^ $ ,„ ^jJI j 
(j-a ijr jLjJl (, 3<^wll J^L>. cj!J u (_p.II Jlj-<-u£~ 1 ^Ij jLc. ^t 3jLjjJI 

tiJllAj . j^>Jl <L>.j.} £j$j ctiy h~ (_pJlj Mir, £j_uLi!! (jjJUl 

jLc 4 1 1 <i*i 3_}tajJI (j-c 4 j>oI_lII 3jIj^>JI (jjJ_3luu ^Ui*JI 
(jLp-Vl ( j r a LpV 4Jj)^ < ,n 1 $ m j ♦" V jj>JI ( jr 3 jm < m^I 

j-lTl^ (j_a 4 _>uLlJI jj>JI 3jlj_a. 4 j>.j_} jLJjlU ^HalLiVI ^ JlC. < ^l-^ 

.(7 ^9j ^>.^_a) t jj>JI CjJl>*j (_pJt 4_ui_ulaJI CjIj-ullII (j_a 

(_p>jVI 3jl^_». 4^>»jJ (jy-S CjI^_jJljJI 4^M_*JI 4_<jjIjJ ClcJ 
^Lc 1880 ^Lc 3jlU ^j-a (jjjs J}L». jl^tpl >»^j U iu-aj 

La£ t cjLuj^J- 4 (jSLtTu ( jr Lc. 43 \"i ->J.I cjLuL^JI cluu^jj i(8 jj>.j-c) 11980 

.(3 J5^)<> 

i ii ^J)"< i ii a (jr^ 4_L3eJjJu 3jLj ciJl_LA 1 (^rU-btil I ^juslUJ 

1940 ^Lc. ^1 1880 ^Lc 3j!^->. 4^>.jj ^Lajjl 

4_^.J^ ^yUxL) tiJJi Juu CjJljv 4j| ^j-oj . Luj-3j 


jl^ tilli I960 ^Lc ^yil 1940 ^Lc ( j_^ 3jlj^>. 

.3^ILa]l aJJt ^ Jy j?cjj JlIII ^LfljjVI „l 

dJLfuJI ( j_c ^^213 Jus ^jLuJI ^jla J!l« ^U1*J1 ^>i2ju (Jj-jj 

^ ,,, ^ jJuxla ^_>JI 4jvj^ ^Lajjl 3 j_cI<Lj-o 4^^1_c. ^ 

i(j .1 ^ Ml tl uLal Ml *i (JjL^ t4 -l.»-llU J^al^C. tiJllA ^j-c Jlj Vj 

. j I 3jj_ua_j 42>U]| oJlA J^.Juj 

^ Nj t^,,n 3jLj ciJLafc (jl cjL_uIjjJI £j_& ^^ 1 “* (jt 

4j>-j^ 3jLjj till j I^LJ-LOJJ^ I -Lu Ai£TT ^Ij jLc 4 _u_oJ 

J J u ^j_uj-<^-L<a jJ I 4_I (jjS Lj lj ^J-SLiuJ VI jj*. SjI^js. 

^Lajjlj JU 3II Jlj-L>. jL^ajl till3 ^j-c ^uJ J^j t4_c^LUI 4 Ijl 311 CjI j 'i i nil 
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((*"■) S-ilipl (j.“) SjljjJI oUjj (ji ajbjJI 


QgjjSJI \ i uA I (jjlij dg^JI i±jgJLj 




JL3j lc ,»jiUtl (_yJ I i ~'. 1 j-La-<-u (_gj~ i ii a 

<d"jl (jLajMJ LiJLi I t. i u M, ,.t 

. JuVl (^1 jjSU, V 
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4yjiW 4*^4 I 
4m&\ ^§\| 


Cxjjj t^jt-aJI :JlLa ^1 jjI <- 'if. I 

CjLjJ^-a La 4_i_caj ^ If. t JjjJLl]I 
^j-4 4_J La Jlu_u£" Gj J^3jJ I I Jufc Jj l>>*i ‘ L^Jj^j 

^ '°i L 3 _LL^xj ^jJI c-oj_iSLII j_u.,.£I ^Ij ^1 cluj-S 
.(j^j^SLII jl^T ^jIj jLc 1 >^.1 
(js*i ♦ \ (j^ (^jJLj ^jLx£" LiajI jUJI \jjt ^UJbj 

oljJLflll ^jAaj ^^a^LjfcTu-ulj jL».u I CjIcLLg^JI 

Lst_(JI ^o^l^fcTu-ol CjI jl af. (_Jila t l_^_il_al_>. ^j_a 
Cj LjJLa_»J I o*Ub ^_aL<-uj^ t (j_u Lst-J! J .l ij^-^ 4_aL>- ^j_a 


. jUJI I JlA J^-a jJu3 ^Lul 


jLc J^Uoj 4_ut_uIaJI j^L-aJLl miJJ 

(JLi-aj (J-*- 4 CuJ^- > 5 C il jl uu iSI 

j-Aj 4 (Etna) «\_I3|» cilli 

jLc ^j-a ^Lc J-£ Jilaj (^jJI Lijjj! <jr^ 1^-* 

^j_a ^j^-iLa j^cj <J-iLju La C^Jj-i^JI Jlliu^I ^_jIj 


jw, 


jLc Ld-LLjj-iSJl jLJ-CU^I ^L) jLcj 





CjLLise_d J jjvj <3j^ C-5jJG j_^l_t£- jUVl (j-a Jju til! jJj 

.4_lcLu-^J! cjLJalUj 

i- < \ • M~ ^ILlI 4 _uj_j_j^JI j-us1_ulII Jl>.I tlxJj-tSLII J j i n^l ^Ij jLc ^ -Cu ljj 

J^LsLlU ^Aju ^Ic. GLpJ ■ U^l, ,,"m ^1 a j ■>. ^ ~*.\\ jt U aVI 3j_&LLb 

*\ ^-5c-<-u^Lj 4_c^dL>JI ^^OJLJ Ca^o jLiJI I JlA Jutlu^ .JjjJI (j-* 

I Jl_A i_JJJlJ l_4 Jl_Lc.J J-Lt-O^l dJlj ^U-uLj L-kj-AJ ^_>-T IjH 1 ^ 

^-«-uLj l_Jj-3 1 <>I <; -%. ^-La-A-J *1 j_^JI jtLU jLie-J jLiJI 

. tii-UJj_tSLII 

3I3j 4-LlA 4_tb L3l*_c ^ 3 .jj ^ 1 j ^ 11 /> ^.tl I ju& j-ioTi-Ljj 

4>l_U3 £_c r n til! 3 Juu la-31 i >Tn 4 \ mij 

jl^V! JlLo 4_uLU ^jL>JLl Cj^Ljj *4j^IL1I Cjj-Ll£ i Jl1>JI 
4_pJl CjLuISJI t 3!~ V a dLi^tJ j-uzjj 

. (jL-uj^l Uj 

CJJJu>. *\ J_^JI Cx-jj— lSLII J-U-u£\ ^Ij jLc 4 t i til 3jbj 4. < \ i nMj 

JlcL_ujj ^Llt jUt^l jrG til!3 (^jjj Jui3 4 L £jj>*I jlj-Usf 

^jL>>jJI i—jLljJ^JLj jli-!l IJlA ■ U \"> 4-j LsJ lIc. £)jL*ll t Ju-o 4x.j_<_u ^lc 
3l_3j ^1 Ju9j t^jjJll 4 >Jl_A (jl *s Ml t 4 _*JLj IjIj-UsI t_« I < Mj 4jla (jjll 

- ^ ... A /~tl ^ ^ ^ <1 <^t,l 

c jLtlaJI 4^plj 4_3t_us jL*-M I JJt 3jjU->J Ijlajj 

4_l^_u_j JJl>u 4_uoliw (JjJlII u (lru_ul Jl 3^ 4 4l_uJI J_usl_t£. 

^1 CjjjLU {jj* ^ L^j ^1 CuJj-jSJ! 

U3 il t Llojj JlC. 1 ^1 jLiil I JlA 4_u_oj tiJLIjij 4(3^ 

3W er^! 

LaL^L-Al ^ 3i 1 j4_u_ul^Vl 4 >lJ_A (2)^*-* ^1^ Jl-u-u l£~V 4 _u_u_lII_j LcI 

jLc jl^ol Ju£. JLUjjI^I . C_-iJj-3 Jl^£- ^yTo. 

4(NO) tlLpjJI V J ».■ Cl L^_c_aI (J1 ^ uiI 3 JlC. cr^J 4(j^-.< u^Vla 

. (N0 2 ) 

a \j ,>. ♦ 11 Cj Ll^jJl 1 3j.j » 4-l«-uj ^lc. Ji^ijJI ^1 jj I L-lc. t 

Cjjjlil jl 4^_3t_UI : JlLc 4 >JlA 4(jr^^ilill 4 jjIL>J,I 
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CujoSJI Sjuu^\ iligJLi 


i J-Lt-ulS'VI &jJt> ^Aju gTuj 4_j£.Lu-aJI CjLtfolU CjLLa^-o 


^)VJ.uuJl Cjl^_^_d_4 ^TaJU (J-° <-iJjjTuJI Jlu-u^I 

.cjL evLiJIj cjIjLu-JI (jr ^ 4^JjjL>Jtj 

^j-Jj) *\ 1 C<-JJ--l£L 11 ylLUl^ I ^Ij jLc. £_4 JljTuJI JLU.uI£| Lli^J-JuJJ 

t^LU 4 I g iii J^uASl £)V cillij t4_uTa_4^>JI jLLa-aVI 



LujJI Cjl 3jUtl ( jr ^ <U 3’^ J, £ I J^JI CjjJj (J-uL-lI! £j_ 4 J_u£ jLdJJUJ 

I j_a ^ ^ < •< f 4-n_t-o>m cjLi^JI iL £j_>J 1 i_b V—*-tI 

Ju>»^_jj t4_^_j>J I 4 jjI_} CjIjIjLII {jA ttojl-%. g. Ij^JL^ i( jr JLu2_». j_lC (jTal^lsVI 
^IjJLcI (^_}J-J ^_Ii_Jt 4_la_jL^JIj SjucL^sJI CjIjLuJI {ja J-JL& 4JL>.|j (jj£ 
. 4_Ll*_ 4 .ijJux. <_ r 3 ^1 j^JI CjL3_lU 

^,-ltl g.\ ^ 4 ! I CjLu£. ( _ r b ^Lsill 1_JJ_L>. (jiaJU (j-* cillj JjLuuJj 

jljVj ♦ t_aV_»_U LjJ_*JI t-< 1 3 • t>\ 1 (jaj t4JL&Liu cjLc.L3jjI qa cjjl».I 

lLUj <^JI <_jj_u>JI 0 Jl_& C> I Ju9 3 Jlc1 <<o tl silj-^JI CjIjLjj (jI £ja 

1 j)^u_lJ 1 Jl_u_uL£V 4_i_<-uJjL i diji^ jltfLuVl I Jufc ^Jlc 4 CjJlSz-)J . Cj 1 ^ t1 

CjI 3 ito 3_i^>»jJLl (jjjjVI 4_3 _lLj Jlu_uI^VI oJJb J_uaj LoJu£.j 
4jjV! 4_oc_<_u_3_ljJI 4_su!u VI JjI^C. qA (jTsjVI "■ ^. 4^0 ^liJIj t LilaJl 

3" ^1 *4 tfjUtl jj-cbJI !j-u£ CjJl>*j L^jI^ <14 Mitl 

4 3 1 to $:!j_^JI CjjJLj jjI ^j-C ^v-lSLlj Lc JlIc cilli (jy^L-Lt-uj 

JjljLc j-Aj t»lj^-II Cj jij dji* nil CjIjIaJI qa cJIj CJllAj 

i 4_LaL^LJI j-jlC. 3j i n ^Vl 4 j?c_l1j jLjlII Ijufc Q^Tljj Jj < <i^l 

J 2 j jUJI I jjt 4-uu.lj . cjIjL^JI cjI£^_3c_« ^ Luoj i^v 

j-lTuUJ t3jLJ jLtfail 4Tu.4-t.uJ 1 3 «< 4 jI Vl Jj < <Xi ^15 4-U.uj lj_U^ 

JJLjj LlL<^j Li£j -4 ^jJI £a (j^>j j)^^ tjL-ajV! Lrr Lc. cjljLiil ^ U.^T 

<- X I (tiTLj Jl 3^ 4-LL^ Juju l_4jU£.J . J-3j ^ jJI 3^Lj^ ^j-c 

J_4£. j^-*-tl 1*-^ jTu CUj£ t3lbjJI ljjL5e-<5 4 jj_ 4 jJI 4a£.jVl J>| JL < < 1 * 1 1 


. L^jjiLa^ ^j-4 JIjjj tCjUj>jVI ^y .aJU 




juW S&X\ 


Sj.&lii int Li iL&aojJll jjjJ .1 uJz dl^ll ii^ti 
1 1,0 i^aLiVl i>Ju& 3LjL*JJ Juil L t- i a a . l^-La l_tj 
I t~l < £_3_J ^pJI ^LofcVl X I ,|J 

.(jjJ .1 tfjuii 

jjjJ .1 ( _ 3 -S L° i>J-ifc jJjjj 

JiHSLjj i(ji-j^LJ,Li L$jK t a jjlc, jJlSj 3j_u£LII 

£-3l3j_3j ijjlajVl 4 3j I>I 4jii3j tjK I .it! Lg-i3 

J-jL-llJ L^J l»l a I l i t ! (jl_l£. (jJI (_yjLj-U 

dlj-^JI cjjJj jjl JL 2 j 4j? ^ja. iLii^LLalji,lj JJiill 

tfjuk (j-3 jjl m'tVI (j< 1,1 <jf JlJLo 3 3j aa. IjU JL 2 

. 4 ISI 4 II 4 j K 111 tl CjL*-4^=jJI 


wLfelf 

(jj» 14_L*_ul_*_u I d *is\i S 3j_u£L!I (jjJJ OJLlk (_yjL*3 

(jia « t (_j-3 (_ 5 -S 1 3Ua j-ll 

.j»Ll 3ji£. 3 jU jjLp-Vl 

4 j t i-vVl CjLilll i_sl_j_iiaJI i_3j_*jj 

(smoke) ^"1 a K (j-o 4 3" a 2_«J£ ^yjtj (smog) ^u-uLi 




.(«_il ...Ml (Fog) j i«jjU.jJI» 

I ■ -—«11 jji-ljLo (jjj 3 '<*' '->"' I diljLiJI (jl ' S~i «11 l ya (jl^ jHj 

sljjk cj^Jj (_,3j3->JI 1. 1 1 1 nil ijjt i jLojj (jLJo (jjs I4J L°j njjULi 

J_a dlj-^JI (_^3 J|_ 5 _>._ 5 _U >m jLie-j_i jjLi.jJI Ijuii ils^lli.1 (jlj njjJ,l aJJt> 

i^jJI (^-iLi-jJI L-il j i<~t II ^ 4 m i II c_(JjJlI! 1 jjti (jj^£Li i_ <j mI I 

.(jLp.Vl {ys juu£ (_y^ (■ III M_I 

i3j_ij£LII jjJ-U (j.^» t (jl Jaqa^jJ (jl Jju jtajla .s' 3"f .V I Ijufc j. a" 1 mj 
iSj.&LtiJI ajjt ^ (_dJj£ (_yjL*j ‘J4 Cil i 3 _^.Lu^s CjLkjujo L$j <Uj->o V (_yill 

,(jl_o*VI *_)Lj_UiI! l_A^>. y mi" 

ii^Ljj^oV! 3 jl»iU tiiLVjJLi (j-ujJ 3 -Ljjlo (jjJ .1 <>j-a> 3JiLoI 

4-l£.LLu3 CjI I'iiia qi CjLjla^o Jl>.j3 V 4_uJl11 0J-& (jl £ya ^ 1 * 

VI ilgjl Miia yS (JjyJliJI Cjj) j! JjqSj (jjs (J^iSJI VI ( 3 j^>o Vj 

.(_yjL>.jJI <—ilj/MI IJL 4 I Lusjju (jjJJ (j-a clul^ L$j| 

^ '1 "-«H (jq>.|jLo (jjs ' r -1 . 11 jjl ^i\ d 3 j 3 ->.tl J>JL& ’ i ^ 

(j-o 4_j?j i_sl_j_JaJI I j_& (jjj£i (j-3 3j3->JI i. 1 1 1 nil jjfc (j£Lq 

.cdJj j_j£. i_sLj-uV jjjJ.1 yz >_il 1 i>ill ljuk 1 M i i_i jjl (jSLUl 
(j_jSi3j (jjJ,l ^>- (_y3 J g lo_l (_gjJI (jiLi. jJI q-jl i l>lH (jl Jju L »^3 (j^-JJ 

4 _aL»il (Jiill (JjLuiJJ diljlJ 1 nil Llll^jjajs yS (Jljlo .1 LuLuil 

Vj n-SjjVl CjIj ill)) La^IJlc.I jJlSj (J^lllj i(jjJ.I 0 juk cljLjajla (_yjJI 

. Ijl^j jl VLj-I 1 glj< .1 3 ij 

dlljl j Mill tllL^j^ejs jVjjjJI jl ((jjj-Lill) (>djjUJI (JljIL>.| JULC.J 

,^15 “ijjL^ill L^>Jl^j (_yJI SjjSUI i>i«II diLjjj^»JI 

. s m jiiejj (j^j_^£Ui jj t .!*> 1 

Ub HIJ^-I aA v (^IjJI 31J^-VI CiVT J* jjjjJI JlJ^-I ,jSJj 
j j m i ‘C l (jrjl-j jLc. (j^o (j^SLij ct-^' f»-jl-*-ll tiiljLc. (jH LdJjJj ijiljjJI 
ci)ULjj»_>J! ^ •' (jjs qiFH sLj.^SLi SjLc. 3 tj"»- a (jjSij «lll jlitjj (j^jj^UI 

jLc. (j^o j j i ts> jjH (^1 iaLxisVLi iijolj 3j 1 n^l J 1 n^G3 j<sJ (j, 3JI 4jjj3aj«JI 

< (_/t^^>3-JI J^Ki ^ *' q (j^j^£LI I Ju-x-u £I J a I 

<Jliljl j M i l l (jjO (—S^JVI CjI^ ,~,c. (jx jal M i l l (^jLiJI Jsa_JL>iJI IJLA (j)IF> ny 


56 




jJL> 9 uljjLujuJI p^Lsjj pI^qJI ugJLi 


4^j_j £jl 1 ^ <Ct ,,. a L-dJjuj i Lgj|l^_>.I j-tTaTi-Ljj 4 4_u jJJ CjUa^Jo ^>L<j_lI 

. Os.1 <*ii=tL Jjf (jj-Jj 



dJ . Ul (_a^JU V C_4JJ_C JxLlJ 4 jLj^£L« CjJL^CJ 4 ( j-u-4-4-"uJ 1 


. JuJirtlll 4 j>.j 

»>>tl ^L^gJI I jjt (j-o ^Iujj 

4 J Ml f.Vl ^jLSlbwl t. M < djj 4 LaLu 4 JjJlU ^>. L-iiiijj 4*I^JI 1 <?U a ^JLu 
I i _ r a (jLt Xv Vl <_j.II 4^)1 » < m!1 J-UJJ 4<J^_JJlH J-O JlJJ 4 4_j1oL>J.I 

.aLp^V 

43UUI juit ^yjLxjJI cuLuiaJI I Jl& <j-* (_7^1 <jjJJ tiJLlAj 

ujLuJhJI IJ-A jj^Io LgJ 4 0^1 aJlA <j^3 3ji>.lj <j J-l! 4JjJlaj 

• j^*V oy^ o- 4 c^L^jJI 

Ijl^j CjjJuil Ix^ju oJdl (j- 4 (Mexico City) < <i^tl 4 Jj juc ^-luuj 

4?Jl_A £ I A ^ 4 <jt J . .. C< Jjf jLc 4_1_4-4AJ J 4 Cjr jL>-jJI 4 <1 I (>S !1 

I JuA ( j_c 4>Jju».j_j ^J) 4 Ml U Ju>Jl ^j-lx Juju 4uJlx 4_UjJJ 

3j— l-lSLII (jjJlt <j_a *1^u>-I ^L^jJI i-jLiua-Il I JlA JlLa 

4_LuJk_aj 4i_i!j^_jj_j_j 4_tu J_a Cj jLo-uI^J,I (JjL<_u£jj 4<ji£Lt.uJlu 4^^.J>jJ,lj 

L$j I 4C_Ujja Jl£X <ji^J 4 LjJIjIL_u! (J)j-A 4 L^J-LCJ 3j»aLSJI 

t h k ')I i j-a j—lj_*_j Lfc*lju>.| (jl J 4*1j_$J! CjjJj jjl i^tA (jx. JuuJI <J£ 3 Juju 



CjIjLjlu LujJLa Lfcjljjfc ^ -lu 3 ! ^ylll LJIjIujjIj Jl_u_u 4JjJlc <jJJJ JllLoj 
c-jj->u CjIjI j Mill <-_aVT CjI^-56-c (j- 4 4 _>uLl1I ^jLjlII 

.^L*J! jIjla 4 x.L 4 . 4 j l£\ljlz 
CjIjIjlII ^j^s* i \ 4ls^L^>*i JuX ^liwjLil ujLjiaJI I JlA 3jjU-^. Jjuj 

^ I 4 ( j^.JjjL_ i ^JI Jl-UUJ-L^ jj 4 C-Cj^-lSU' JL-L4.44^i ^Ij tjJjJS I 4^3 Lj-uJ 1 


JLlu, 1 $T ^J- 42 JU 


CjIjLu^JI ^jLx ^jjs a 3lU it 1 CjIjUJI y I ^1 4jj Ju>JI CjLuLj-^ijvVI 

60 J-uaj 4(jjJJ Cj jij ^j^j-UjJI JjaUJI CjLc^L^Ij 






L^_*_u3jj (jjJ,! is- 1~ tilljuj »i_jjl>.VI cjjJjJ! JjsI_j£. (jjs / 

IjL^jj VLJ L^jLjsjJa (_j^>ij (_^lll diljlj< iit! (jjs i_a^!V! cjILo ^y> ' Lijj 
. jalc. Jv Mil Cj^lj (j-OJ 


:y«UjJL 4$l«Jt 

J a «~ ii i U (j(j-!jjL»JI (^1 S^lxisl (_,!£■ JjjJ! (jjs 

S^LjJj ‘ (J ij~‘Cj'^l «Lxj3j 43l 3 is* ^ I M-a-~t iCj|jl_i < nil CjI^jjcjs Ijjjsj 


e'jjt (jja 3 jl3.|j (Lead tetraethyl) a^^L-ajJI J-u! j_>lj» SjLa j_3L*3j 

.(jlojJiJl I Jl^J VI «11 <il Uji£lj jl^.1 
(_yi>.l jJI (Jljja-VI dlVT ^ L ys LasjJI JjjajJI (JjjjeJ LaJl^j 

J I II^Qjj Ijlli! jLjeJJ (j_JJ_^£lll Jj I ll^l (jyjlj (_5.II 3 l/UlU JjjSjl! J I M^ljJ 

1 ' _i ' " (^1 (^^sLlcsjJI (J^pl £-llj t T^f JS Cr^ (_>aal_ia 3 jJI till Ajus 


1-11 "j-13 (__, g h tiLl jJj ij-jl U"tl Jjjj V 3 jloL>. 3jLo ( _ ) ^iLlssjJ! jlu^Ij 

IJLA (J 1 a«" 1 ill (jh j \j a~ 1 nVl JulC.j 4-di.l jJ! (jljJj»Jl ^ 1 ^. <•' U 

Leaded) «(j^i i^jJ.1 (j-eJjjL»JI)> <_uL_> i_ 3 j_*_j i_£j_ll (jiJjjL»JI {_ya £^_l!I 
hl*~ (_ylo. julj Sj^o (__^sLls3jJI Jj 1 ii^l»i- m 1 ii_p jljjj i(Gasoline 

j 1113~ 4 i Mii. 3jLoL>. <t3_it-i_i j^aVl 4jLgj (_yh 4-Ii.ljJI (jljJL>. 

. (Jjudl Laas j_i£. 

4_jjLl^_i^ 3jLo S-bLdal (jrl^. 3jL*JI clsja>. _jj-daJI I JJt CjjJls. (_ T aV3ilj 

lH» ^ ' 6 ~ < 1 9 a (jj^3 i(jreIjjL>JI (jj» JjdJI IAjii (_,JI (Jjj-I 

(JgjjiJ / 3^ 'I L" a 3jLa (^yjj (__^l_Ltf33Jl Ja^l Jjjjtli (__^l_Li33Jl 

.j»-sL*J I tiiljlc, jjs 

JLiaj^JB Jla (_ T Ix>.^JLk 3j_ii.VI 3 jU 1 tfJUfc (jjS[3 La 3jLc,j 
al—L jI (jlJjijLsJI (_5-3 ^_ys LiasjJI ^.a 3jLU tfJLA (J^Lajjj i«(j<lpVI 

(a-auLi i_3j_jl3 3JljJL>. 3jLa (^1 (-jjJLauVl Ijtgj ^jaaLasjJI 

(»jL»Jl dlljLc, 3 tj 3 j d SjLa (_5^J Juua^j-1)) 


4 j 1 ->.1 JlJI (jljJa>JI (j,!^. (_>a 3 Lia 3 jJI Jj 1.1^I >-_ m 1 <i_p tiiljLi 




latli-LauJl 
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jJL>9 Cj IjjLujuJI pIc^qJI ujJLj 


.tiJj-56-^U 

L yz-L&jX\ c .u L u i o I L7 lJ! 3_}LU oJJt cillj Ill <jruljj 

JIjl 3 J*s Mi l Ci tt I «n LglSJj CjjJj j-Lo JU-3 Mi l C-lcj^L Jj9 

. f.\ CjjJlj (jt £i 1 <>»jl 

Cjl£jJ*_4 Jj>-1 _} L yZ>\_u3jl\ L-J-UJJJ> L-LSj (j-4 LtSLcJ j£ Lilt HJl ^JLXJJ 

(jlSLuj ^jJLl d)lSl<-u wLl^j ^js t ,,, i^. 111 ^li^^_3 LXjj t cj 1 ^ 1 _u_uJ 1 

. L^j 4Lj^i-U j^LLi! 

C-t^-4 4_jJl <—al i^> M (Jr1_IjjL>Jl (J-J3 gj-Lil lj_A (JL^JLJ-ljj I Ju9j 

jlj-tlsV! 1-4 ^ J^T (j-L-dJ *^JLjlII Jj.5 (J-4 J-u£ 

. g\ j-^JI ( jr 3 CjL^j- 4 3j_stj| j-jLLaj (j-£- 4_4J>.l_l!l 

<j_a £j_<JI Ijl-& ^|j VI Mil SjjJsajL LjJl>. JjjJl jJj& 4_j_lj Jl3j 

IjLjfc C-L-ij ->-1 Cjj_ 3 e_L.il Cl-Lu (jt Juu ciJJlj (JrtJj)jL>«Jl 

I juw LLl 3_> 13L ^ £ Iij^Jl (ji^j 3Haiti 3 jLc (j l i)LLuJ! 

4 -hTujj t Cj Ij Lu-uJ 1 L^>.j^_». j^jst^j * (Aerosol) « £jj 

4_lLuo 3_}Lc 4_l 3 J.U-Q c-jLula 4 _£Jj Jl>. ^1 t—jLulaJI IjlA 

•j 1 *- (> 

tjr a j mi* m jjkj iSJjjla 3 jlo d!^J! LuIj JjLtI .1 I jla lt'-P -lsj 

(j^o J l i n~j j ii_jI_jjVIj ji^lj-LlI (j js i_ijl£LU ^jJI 3-yjJLl ^>- 

.<jl^ J^l dL*jil! 

i3j_ij£LII jjji.1 JjjjijyjVl ! jjt ^ ^CsjJ! jJ^ j_j^jj J- LiS i9 

i_j-jlSLU jill (_y^ 50-10 (^1 idiljl j i , i ! Li L^j-la 

jjjj lX3j .^Ij^>JI (jjs djL>. oj^ ,jjs Uj^>- (_^jCj (jjs 

^JlS 4 J 4 mi 1 ^_i3u l j5LIj / j • t 11 4_j_aI_lL 4 =lLiq d iinill t?J_A 

3jJi^j i«Lir»JI iTjLuKJI ijO^Cij iaj^s j_lC»J! (_^sCsjJI 

jlj -0 (_ t 1 c. (J^ I 4 I jjji .1 U^J Ij-fj^ (^1 

, f UJI 

1 ^ |~|"| i a ^JI^I ■ 1 Ui 3‘g (jjJ,l (_yl^. Cjjjull (jJl I ' I» J , -Vr 3j Vj 

2_Ll>^M 4 J njjjl jJaLlil l _ 7 Jz La JLs. ^1 Jjj ^jlj jjlSLo ^ 
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L-^jJLl * ICjjJj c'ljlTuJ 4 _jjlj_lLJI j \l I ^Aju LiJl_LAj 

jLt-JI <>Ll« jjLUjj jJt-uj t4_>jHJI 3j3jJll J_al^cj : JLa 

4 i in \ SjLjJI i(lO j9 (jL*^>.j-U) t^LpiJ fj »i4 mi11 j_uGj 
t^-JLa-tiu-H 4 ^lusjVI 3^SL1! t 3 i<~\) L^j) 
jlSj i^JL*JI 1 jufc ju! j-JlI ^y_iL- ujV 1 i_LsLtfu-tiI ^Jl ^_uL_uVt 

«£)j_<_uj3L)) fJLil L$J ^1 4 j^_uj 4JLlL>JI <>JlA ^1 ^_i 

3justHiI cjL^fjJL LLoLuLu jJjJ&lll LujjjLJI^ £y* (C. Patterson) 

.(13 ‘ 12 til 

t Jull^jj>. Jl lLv ( jr 3 4 _ujiJ CjL_uLl3JI JlSj 

l Ats* \ (Jluij Ju-lljjjv (jl jLlIcLj cilljj l 4-uj_L>JI a j . U ^ 11 3jl2ll JuLv j 

SjLaJI J- i t - CJ L^-L l j ^-C. 1 < ts> (JjsLtTuJ 4 _l 3 j^Ju ^jJI ^iU-JoJI 

CjLULUJI (_ i\c. I i j^c. Juuil JojuJI ij_L>JI 3^SLII c. 3.t*^j 4_ui^_L>JI a << L 

(jjj j-Lu a £ U / a Jl_l!L>iJ I (j-c CjLLlc. CjJl^I Jl3j . 4_uL_u_j^I 

d- iL o t4 3l**rV a 4-Lajt J!U-> 4 3h V -o J^La-C 1 yjz ciJLLj * Lolj->.ji-x^ 25 

.(l I Cj|jJ& i j r a> L^j La <- «< .11 (j\jjul 4_3jL 4j9Ju CjLLulJI &JJb 

3j-l-i£ 3^-^-' dy 3 <mII ^uj 2J! j u L>JI £jl JjJLtHJI oJJt c>-Lu Ju9j 

tVI ^ a ., ,.\ ^jC / t 1 LK ^ys Ll^^JI ^ya 4-n.uJ ^JLc ^IbtJ 

tdj—« 4 _jLo ^j-dL-ojJI 4 _l^oJ ^ jr L. Jkjj3 OjI^ J_lL>JI Ijufc 3^>jJll 

Ijla (jr ^ 3jijil aJLu_Jail a_u_u_Lll ^j_a i _ r ic. (Jju Lx_4 

.^£"jjI 4_3 jL_u a i ♦ i.L11 4 jj_juJI CjLJL^c ^jJusJI JuJl>iJI 

^uJl2J! Jl_jJL>JI ^£> 4 i (ii \ CjL_uLl1II ^JlA ^j-c 

{_yc> 10 12 x 0,4 CjjI^ 4-uj_L>JI a j, L ^ 11 3jLoil 

l 10 12 x 0,9 ^J! 1940 ^Lc 4_uiSJI <>jlA 1t juL>JI ^yz 
3jLUI JljJjv. 4 j < ii*i Cj^lj ciUjuj 1 10 12 x 2 ^1 LJLv. cj jlj ^3 

jjf Lgt ‘(15 i 14 j-3-j^i) (4 J^i) Qjuii. yzy 4_uj_L>J! a 

(J^IjjlJ! 4_^i_uj 4 3Li m fiJJb JljIjv Ji y>. jJ,l 4_u>aj yc */.25 

(j L<-u_i VI cLLAj Ijub ^h« */80 jij-jvj La—Lu i 4 _ulj_lLJI 







jJL>9 Cj IjjLujuJI pIc^qJI ujJLj 



(4) JS^ 

0,4 (j-a dol j 4_uj_L>JI duJ*2l\ SjLSJI JllLv Lctsp! 4_n ui 

.(15 ‘14^) 1980 ^ jljLv^v/^ I0' I2 x2^JI ^j£1I jlJL>JI 


4_i_<_u_<J 1 aJl& CujI^ Jul 3 JuJLbjj>. 4 _u_u_lILj Lot 

<_PJ Cxa^jjI t ji_tL>JI 10 x I Jl^JI Jl-lUJI 

lLs! mi <11 4_ailaj Lo ^jlo Jju JjLa gLajjl jjfc 4 1960 ^Lc. 10 12 x 230 

« Mill 4 -u iaj V I t 3 i/ii di!jLu_uJt ^^Lcj ^cl < <*otl 

.(5 Jlui) (15 i 14 til £>■>*) 
jljJU. j-j^p ( j-« /• I (jl JjJLlI 

dal mi 't tl qs~\ ♦ ) 4_5e_p_J 4 j ♦ ji to Jj_udI (j-4 ^yJl g Mill 3j£JI < ti <<o rt 4.1 Tl<JJ 
*L>» \ JlA ^j-o / £)!j 4jUt_J! aLj-o jl t4jjjfcILll J-ol ^c. jl 

<*o♦ tl I Ju5i I JaLcu-JI 4_5 c_uj 

Lufcj (E. Wolff and D. Peel) «(J_uj ^j-a lib jo. ^j-us jJsj 

^^-dLusjJI 4 i > m i £)Lj <^jj_L>«JI < * < to 4 ?Uj 4_uLLajj-jJI CbLstjVI 4 to o- a Pair. 

bl 1984 j 1983 <^«Ll JMJv jdJLb^ ^ JaSLuHl juL>J! 
^)_jf£p (_p»LAifcjV1 1 JlA . (I 6 £>.^_a) Jlj.Lv- / ^-a 10 X 30 

^pLc ->Ub b c^l c j_« cP i 4 jJs 4_LSLjj-cVI 3 Jlj^iII cjLVjJI £)Lj LusjJl 
bl j_a 4 _j dJ J m til j 1 1980 ^Vc. Jiia £j-Ujjl_>JI 

.(17 £>.j»a) 41C.C.U 1 jj-do t- < 1 1 >n ^ 













( 5 ) 

230 <_yj| ^juLlI ^ ^>-/ 10 12 x I jl_iLv ^ (^LuajJI 4_u_aj 

CjL Zjj* JUtm.t 1980 f Li I0' 12 x 30 ^1 r.^Vil fu t 1960 ^ <ys I0' 12 x 

. 3 jl 3 cTJ .1 cibV^JI ^ ^ jj-dLudjJI 


‘(18 plj j-^mO 0^ O* er^ ^LudjJI 

^Ll^jJI 10 9 X 3000 (J-t-aJ Ju9 ^ssLlcSjJ! 4_u_aJ £)! JuseldS 

3jde3l,l djbVjJI (_y3 3 j_cj 5LJI ojJ.1 (jjs <- ia jILo J5 (_y3 

j-itl (_ya (^LlssjJI (jja a». 10 9 x 500 - 50 (j>i3V i" juaj ‘WjbJ^ cr^J 
(jia » J ( _ J -3 lj_ii£ 4 j i h ill aJLifc Jjjii Jl3j icLbjjJI (_jlaLUI i 3 _J^ t—dUtSUl 

L ya\^aj ^>. 10 xl i^IjjijlII (jial-iil 

. LVL 44 II JL>. i(_g-sL^J 1 iUj->JU <- it^ !U jJiil 
1 gl 1SIJ LoJLi^. (_yoLLsajJI 4 t i n't I .iljjj ^ SJj-o-ill Jjlal-cll Jufc cr^J 
cl 1 ^ 4 " 111 I jjyilll cLu c_ic>J I 4-ula3JI cULLalXI cillj cllZLa I cl^J I(_ t jLcujVI cLal mi ill 

J-CS3J LoJLLc. ; j i*1 j_ii3 i-iJo. JLa3 1 3Jjjla 3jJ, j»lj Jlj-njl 3JL>. ^^3 
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ijoliojJUg uljLuuJI (u^lsLi clggJI uglj 


3U->-a <(_i jJI lLsLSiII! jjl jJlSJ.1 {j-aj .jjLjijVI L^jJI 

diLaL>.j_llj tiiljjUaJI (J1 c»"[ i nl * : y> ^ jJI .t-,3U > 4_jSLjjjjV! 

(jiJjijLaJt jJLl i_kJl 4_SI aiiiiicdMt.il (_f.il jls i3_£Lul£LJ,l 
(>djijUJI ijjs ^j_Lll I J-ik (_y^ 4 > i n~i (jl Lij a 11985 j»Lc, ^ 1 ^j '' 

3 <i U »M diVVl tfjuii i*i SI Ul jJLa jJLl 0,494 jscJi 

., U 3 Q ^Lc. {jja Loljj>.jlj^ 350 _^e_> 4-A .U^tl 

(j-0 j _i "i ^ u I C, -Jj j U M t_yo LlcsjJLi 4_l*sL>J! £jlii]l 0JL& jjl (_y3 ilLcuVj 
i^_j_ijj_Ilj ij>j) j a jLSJ' 3 iJj-jjjJ! ijJlLo (Jjls-V! «lLl2!lI! diljJLill 

t _ r jJI £_il_c£a_U c_sVT ^yja Jl£,Ll^j mI miIIj 

4_lj>JI cIiI—ljLSLU 4 j i ii iUj 4j a t ntl Sjujui ( _ T jfcj i IjL^jj 

.jjL-UjVl I f I II Ij 

4 3UM (Jjls-VI diljJLill (j>ni 5 jjUU 

3511>11 ( 3 .^ . r... . ^ 3 =&il .(jl5La J£ ^> m i ~;~ L^jf ^l 3 jJ .1 ^>. ^ 

.cjLkjJillj 4 jjL*JI a_i3l£UI iJjLm i^et • 3j 4 i - ‘ : i 

CjIjIj i nil (_yl 1^1 J-U (>Jj|jL»J! j»l Jliejjjil 31 tiili jjjs ^ <■'*'">$ 

CJ-1J JjjJI (j*° >J^ 4-iZi Jtlj 1 ( _^sLls3jJLi s;l>4ll ^ JjVl JjsLjlII Jjt 
j |Jja a^UsL. CjjsL^J i(>djjL>JI jjjs ! JJt (JLx-*jjji! J-Uicj CjJsLa^ tlLIi 

(J^I » \ :JiLo !^ya\-usjl\ jJ-JJI J-jlj 3*° (jJ-ljjW'll Cr^i 3-oLu >j^ l£>U1 

4^.^ n~ a (j^-n I jl i«J_jjfcjjL>Jl)) Jtu-ulj i-3>*J 1 cj 0 ! oV^jeSLII 

£-2j3j njlJjjljcil (J <j~i^jVI 2jLj i4 11 ,|I I ,itl 

.lllljUi ntl {_yz 

(_^3 doLfll Ji^ jjjl 3 JljJl>JI 0 juk 31 jjjl (O^.J-11 (jr^J 

,.<1 . tl 4_SLjj_ii cJljLo L^jl VI i ( _^3Lls3jJLi dl>^ll iijJj 

(J^-I « I dl_>>-l (_,-3 CjJL> iJ (jP-ll -SL>>JI lil!>llJI dlVL>. (jiutJ i^Ls-JlII 

•ojai 

BLstS clijj>J-U jl>XI jUjjl jlrsJI CjjJtlll lIiVLs* lijJLao 

i4_lJL*JI 3*^1 t-cJ^p .SJLjia aJLo L^jLSjj sil^^II (_y3 






• JU3 Laj ijJJiil! JjLujj ililjlj i iitL L^SjJa a^LlLalj njK i nlLi l^aU-jjlj 
jLc.Ljj (J-iill l1sLc.Lau i4j^L1jlo JjIsLla £ys L^j 

.jjjJi! aJJt js*. fjja 4jjUI J-A^j (jlc. tiili 
( _ T ic. i(jl_*_LiJI jl tjl^Vl 4 jJijI j»LS3 (jjJ.1 t I If. I Ij V IjJajj 
(jia < I (jLfl i(JI i-ar 11 3jjL»J*! (Jjg i nil i _ r us\j\ j»L3j jl ijLxjJt 

i _)^L3jV!» 3j-&l_l3 A-aajL 4_U^L>- 4j^>. Sj-ALLiJ J Ju9 (jjJ,! 0JL& 

. (Temperature inversion) «(_£jlj^>J! 

(^aljJI (j a 4 3jU j 3" t m~ La3j_&Ui i Mii~j 

. JjIaII al_j4ll (j- 0 ^ SjU (3_>^ 

jta ljuk (jla i^aljJI al^J! <jA J-S3I .ijLiJI al^JI (jV Ij-LLj 

V L_l5L<_u ^_Laj_oJ 1 3 a ^jLJI a(^J| w 3 Aallj^la 3 Jla ^ a" < a i 

,3j_u£ <Lc.j_ajiJ aUa Lfcj_j!Sj5 jlajjJ L_aj(j-<5J!j cllljLiJI 4_ja £-Aa3c33a itiJjJCJJ 
(jV lilljj lal^ll (_ya 3jll*J,l 4jja>JI Caso 4jjHI £j_j33j 

I ^Luj-ia i LljcjjJl) 43jIjl>. ataa-jJ £al)j 3 ^t-«...t 

.iijfcU a^J.1 Jljll aUA MaU. LLlI! ^>JI oLlL 
>U3 ^ut <^_a|jJI a!>sJI 4 3 ; L ^lia a_,}L35VI 2UU Js Laf 

OjLill al^il 4 ^jl>. JJjeja < 33 I .itI jl »l Uiil J1 a Jaju JjLJI al^II 3 3jU 
(j_A SJLa. fjJ\ LdJjb £)C. 4jjUI al»j~ < »l ^-aA-iJ 

.jUJ! iijbll 

J-3a 1 1955 j»Lc. jjJ-Ll 3-LjjJ. iij-a- La jLaJI Cj^JlII di^La. 3J!la! ^_yaj 
^j_A jJjj ja a i^aLt SJlC. t _ ? jL>^jJ1 t U i »>itl 4_3 _u 5 4-1 La- f n i 4 JjJl 1I 
_} JU1 Lill/l I La^ i4_ij J-11 0jjb jjlSLau (j-a ^J^-I -a- mi 4000 j2>A c-Jj-Sj La cilli 
• ^ »<< A / < 11 J1 ^ 11 j \^jl^ Lj ISLcoJ I 

4JjjJLl ^>. ^LLaL^ 41970 ^Lc 4_o J_c 5JjLa-4 5j-Al_L CujJl>. 

4^JLujj-ji£LJI ^U.jJI (_jL_*JaJ! ^j-c 4_jLt_4Jij 

I j_a ^ 4 " < til j «^U,l jLtJ Cujj-^JI jm < <i^i jLc. l j-c 

Liliii (j-a 4<d_uol^Ll 4 < 4_<jJlo I JljL-u jJI 

^r\_*Jl ijr £i SjuJl Jh cjLL^JLj 4_ujJJ olxjt, »"■ 8000 4jLua! 

^a-*JjJ-Aa ^,-3 l_a^.LlAJ CM l3j^5c-L>Jlj (_3_iVl 



^oLuojJUg uljjLujuJI p^bu ujJLj 


tSjutllil CjLjVjJLj i IjM Al, )% 4jV^J o.} c^!U» j <_lU 
JlSj 11948 ^Lc <LjJIjILc ^Ll I 3jJL ^LxjJI <-jL_c3JI 4 

4_u_oj2_l 1II p sf'j q y I c-.faC.LL 4 J ^yise-uj 6000 j_^_J 4 jLc^I ^Jt ciJJ j 

ojjj 1 L^ J-* 14000 ^4-AJJLC jJLJ! 4JbjlXI (jK t 11 £j-4-3e-« 

. Cl} jlrJ I ^j_4 3jU jLfauJl 4_11_>J1 (J!fa4 (J_4J>0 I JJCjJ^L-uJ ^j-4-J 1 
i jL>JI cjjJLlII ci»VL>. (jj-s ^-Tcjv 4<—j jJJ.1 ^.1 j-uij (jI J^^UI (j-«j 
Jlj juiu *1d>jij (jl ^jVI 4 j cjjLalu 

. ^j-c 4_L^b 3ju« <U ^jJL 1 i^jLtajjVI 4^-ceD j^-uail 


« 





jj-c 4 24, nil CiljUil (^jIL>J 
.4 <?UU j!IjJltj 3jifcjVlj <_tjlj-tilJI ^j-0 j-u£ Lr^ 
^jLp^VI cjljUJI olxjt 

CjLii^a '. (_J-ii-4 4 j ^ < <i H 3 JljJlj!o CjLl£ j-a 5^_5c_j ! 
1 n ^ a^l-LlL<-uJIj ' JJ) ^ ' "J) ^4^_uj)jJI 

: JlLa 4 -LlSTJI CjljJLiJI CjL£j-a 0^*1 L^-*-a J-^o Ju9 
tL^jJJ Loj cjLi£j_c 

4 m A *1 j-$JI 4 <?U a c-aj| j-tlJI oJJt ^JLuj 

«t njt—sLuJa jl 4(JJ_4_UJ)^JI 
3CjjJjJ I (j-43 £-j_lJ I 1 J_A jIjT 
^Jj JlT<-4j Jl£> 4_£Jj 4 4_lC.L u-^JI CjL*_sjse21]I J^LsLLc 
£)l Jljwj ^Lli-a (_^aLt-o^JL! 4-u-u-Ll Lp3 *(^^*1 J^bLca 
jj^_j L_ujj_aj 4 _lc1 'tts~\]\ CjLaHII (J^>* 4ILu_uj 

4 I < ti l CjJL>.J 1_4^ aC-xaSJJ J^X\ I , 4 

JLl.^ 11 3j-^J 4 _jj2JjJI Jlsl-Ul ^Ij-A cr^ 4_L« 

4(- r UtSUI jJitl j 4 0,03 J_3fcJ J-t-^3 

<-'k» A ' " ^1 jl U> 43VI 4 >Lj-43 4-Ual1!I 0jJb OjLdJjlj 

^1 1972-1971 ^Lc Laj>^ ^ 4-uajjJI (3^LJll 

4C_xaSLU jJlU Lc IJ^V^£Lj_ 43 I 5jJ*_} 

* (19 

ij!^*} Cj! Uj^.J.1 4?L_43 (^jj>JI ei)>U]! 4 i mmj 




I jl 4_p 4JlIL*J1 l_uI j-joJl jpaju pa d , ,,s>\ ^ 7> /j | U>~ . ,.j ^ |I^JLj . L^->l ijjv 

1 jl Ij^ < ^ I~ j ^>_aVI 4 4_p BjpLua Cjl_La£u c_ul4 >Jl& 

j-tiJI 4>J_A 4_!!jl ^ J 4(j-\_*_a o ' r ' S"^J-^l 4 >JlA 4 «i nt C-J-ilj 

.Jju£ Ji> ^Jl 5^_J_4 _o£. ^ J ♦ J 1 t^stl Jp!J-kJL) 

jl_l*_^ 4^Ij_^JI (^^ I j- ^ ^-11 clip mi"j 

^ LX 1 p-a Lo_l3j Ijljj L^jt-d J_a->u LpLa 4 jj^_lJ! ^pk 4jp ^_jj c_jj_ui> 

I j_A ^_ae^». Ji_pj Vj 4j_5e_JI 4>Lua ( _ T b 4_u1 JJI ^jLaVl (Puu pk ^jIL>J.I 

.(jjpSka 10-1 pk Pl^jlII jljp! 

jJj 4_jLiu.! psaljkuJI (Jkk PJ Iff* * jljpl Ijufc 4jpi]l ^Lpl (J_a^>uj 

. Cj IjJLa jJLj^ 3jic pi J_uaj 

4alj_^JI_j 4_<LL*_a 4 _j_£ 4_p|jJI ^jLaVI ijr < 2 _iJ jljpl IjlA ptpj LajLkj 

p tj, j <? i M ajujpiJI 4 JLlLs 4(jl£La pi 4 _jS!j*]I CjIjLuJI LpLa^oj 

. JuLgJl jl jl U> /aVl p^jVl ^ k < k £ , t _}JJU 

p« pLaVI pa pk jLLa j-*u ^k J£ J-a^*u ^Lpl l)I jpM p*j 

.J^t-Jl 4 ?Lj-o 

: Lp<_c ^jkaVI pa ^ylc. (Ppsej 4 jI pLp ^ .U^tl Jl_lL>JI pL>u Jik.j 
4A^jjj_uaJI : pLa CjlpLaJI p^a JuJulI CjllLppJlj 4CjlpiIlj 4tl»lJujpkJI 
jujl>J! ^jLal pa pis pi 4^j)jMi)r.U>lj 4 ^j)jmiU£J1j 4^j)j < mL^jJIj 

jlS1»j ^pilj 4jUt_tJI <?Lu3 < jy liJ! t Lj-Aj-ic j cxJLjSLIIj 

^lll \ C. Cl U 4? I M 4^1 Jj_4_jj^j| 4.U-A £. ^LjJI (jl 

. JllL>JI (jlsjVI 

4<ntl CjIJJLUI (j_c 3j-u^ 4 14 <i*i (J-^j>o c-ul4 >JlA (jl jJ JlSj 
4 ^yj l_5C_<J I L-OIJ-IU L^ILLLoI (j-AJ .jL?C_JI 4 >Lj-C l^-LA Lo Jujj 

L-4-jlJ-4.tiJI 4 >Jl_A (jl (j_A Ju 4(j-aLuSjJlj 4 C^JLjj^LIIj 4l_djjJlj 4 JuJL>JIj 
♦ (jLcuj jU ^Lu-^JI d^l^\ (j_A c.<^tT(j 
(JJLju (Pill c_4jlj_4^JI (jj^j (_^ 4_ut_ulaJ! (J-cljjtil (_paju cii^uluj^ 

4_jJLajJ!j 4_uljHll L-j-uo' jjlII jl 4(j^lj-JI jjlII 4>JlA 4_llLo T (j-«J . 

.^Lpj| ^P^AJ C-^J (Plil 

JlJ_CJ .(jliwJiJIj ^LajJI (j_« 4 JLjLa d>Lj_k> (jl^lj-JI (_pa.au (j^ ^ptJj 
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4 j ^ J^j JjJ^- 


jL 1 J 

sal_L 

10 10 X 8 

90 _ 

10 10 x 2 


8 10 X 1 

226 _ f jsalj 

11 10 x 3.7 

239 _ fjjyjk 


oL^j-J tilii JLlLcj t*l^]| CjI JljjjXJI <■ t \c. I ^j! Wm 4j^la 1000 4 j>-j.} 

i JjjjKJI 4-LJ-A Lh* 3 Lh 0 Mir. t\^\ Jikj « Lul » 

{j-a iiWI CjIJ JuJl>JI (j-a -j 1 /UV1 <_aVT J^LLajj 

eJ ufc t < 1 r. I (j, n } 23 yjj Ml < mLjj-jJIj (jLjtloVI 

4_ij^jJI c_jjUtlII gJp-Juj cJJI x^ .c_ul4 -Lla ^JLc. ^II^JL 1 ^1* ^ cj! 

.^I^^JI 4jHtfu.l»I L-xjl^-tiil CjLl4^ 3>Ud 1 
i Lgj 4 _L^_j_><J,I ^j-4 £j->-J L^jLjj£L« ^-Sfc-pj 4 jjijj ^JLiS jLstAjI jJLc.j 

JUUJ i LlUJI JJ>JI CjIJLlU SjjeaVl ajuii Jx.1 i^-iTi jjlj3 3jl£. »l i>i3~il Jjljj 
Cjlj3apLp 3jl£. ( _ylii3j 4 3U a (_,-3 j 3 4tnia i_jj!(_ ylj ( J_jje33 Jj-p (jl 

. (jl5La (J^>- 

J 1 ^ 1 3j isLaLi! (J^ J"a"t ejL0> J^ao La LpLc.j 

U • -^aVI j_>JI j^JLUl JjJjaJI (j-'-JJJ .jLa-ojVI (jlSLa {j£l IJl>. SjLuu (j^Lal 

.(20 (alj j-3-jjs) ‘f 5p_p>LJ'j 

4_lC.L cuaJ 1 dll mi PI ^j_a JlC.Lusi3j t Mill 4- L a S Li 3M , ..VI , (_>o 

(_yJI L^jjjJa J 1^1 ~ (_y3.II aLij^SLlI <LLaata Jl jJlSJLI (j^3 ,(_fj3JI CjLLaaejij 
(jjs Lila 20 j^e_i <ic.Lau (J^ al_j^J! (_y3 jit-.* -aatAlLi j_(ajtjj itliljLjtjjs 1000 
Lila 45I(ju>._jj3ill JLjjjiI^I (jjs (jla 3,5 J iCjJjjSLII Jj 1 I (_y3Li jlc- 


fl9 








t \ji\ j ii -U-i 

oAwjil Oltfj!t J 


4 {'W' 

OU&I ji» 

*# 

4 fW* 
o*SO.i jil 


0.01 


0.5 

<V~^' 

0.002 

Ju%il 

0.01 

**» 

0.001 

r 

0.5 

trfjj* 

0.2 

fJ*W 

0.5 

fXjW* 

0.2 


0.1 


0.1 

fj^wn 

1.0 

otu-jf 

5.0 


5.0 

rj ~K)l -v~s1 

0.002 

fJ*W 

1.0 

f ji-=Lij>1l 

0.1 

fj*^ 

0.5 

fj*^' 

0.01 


0.1 


0.1 

J/J* 

0.15 

olv-jt 

2.0 


0.025 

fjjUIUjjj 

5.0 

V* / fljPrjj^ t j.J>-^. , S 

5.0 


0.1 

dll 

0.1 

fjwk** 



0.1 

J*4ulDI 


.(19 jojSj ijjUalUl jLajJI (jjs 

lIiLwSLi (J^ (jrll ^3Jl3 4_LC.l_LuaJl ilil MiiU jjl dlli (j^ 0 ^ ''**" 

ial ^Jl 1 <il« a I g j I r, I n j j l-uIjjSJIj jLajJI <j-o ilaLfc 

.(jLaujVI ^LSC-uajJ <t!LljJLl SjlxiaJI jljJ.1 (j^ 0 

(j-ajj tijSLI (_y^ 4-1 a Mill ( _ 3 J^aaVl JL>JI (jjjL-ull (j-tajj 

^l_£. ^\_iSLjj^aVI 5 -»- <^»11 ^xsl^a ^a_ijja 1_AJJL>. La^ i«L i£. 1_Ll£iJI <_ulj Mill 

.(21 (ailjj^a) 1970 

(j^a lj-& (jjs (_yJL>J! Cjjs^J! (_^3 «Ljjjj«J! (jjJkl (_>aajtj (jjLujj 
LfcOj-o Ciimi/<I Julia t4_uj_*J1 j a 5 jj.^ t 3^_&lulI1 4_u J_a t£l!j JLila a 

^au3l i((4 aj->»JI ljuui)) 4-0. Luo 3j_u£ 4u£.l > <^ 4_o.Lo (JLauiJI (j-a 
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£_jLuo_a . I ^j_A 3 J JljlLa L^Lluo! ^T(-U *^' >^ 1000 I^J 

. (^^o-VI 4 -uLu^j^JI^ 4jj JLaXI JjLcLuoJI t^lo-jJI^ ' d r- 1 . ,/> tlj t^-U-u-Lli 

(j-° t«Lu^-C 4 _jJLa-uL 4JUu. (jr^3 t3 JljL_uJI J_aooj 

4_Lj Jl_a ^t-La^l < IIM t^jLt^JLl oJJb diljUu 4_3Jl_*J! c-xj! j) Mill 

. 3j-aLUI 

1 ^ j <* ^^_>.| 4_j_cI_Luo g> 3t»> a jjl^Lv ^£i 3j_A>L3JI c-JjJjw C-<-a-l3I 

4_cL_Luoj iA-^-uoJI t Jlj Jl_>JI 4_c.1_ L uo :J!La <4 3l~V a 4_cl_Luo 35j_stj 
<LcLluoj t JljJl>JI 4SLuoJI CjLj-CJ tCjljl j < nil 4 -cL l uoj 4 4_u_uL_u VI CjLjjLa-^JIj 

. 1_Aj-LCJ c« Ui hVI 

4_J_j JlJlJ.1 L^_aLj_ 4J ni U J-ub-^l ^j-A J-Cl.%3 (jljJLo- Cxjl£ ! JutJJ 

JLujj t^_il_uoJsl £)loO L&jo- VLa-J 4_iC. l_Luo 4JjJla £jVI CxOtj_uol 14-uj^.iSLI \j 
.3jLiaJI c-ajIj-uLJI L$jIj^j 

J)JO-J ^jLStJ IjikjJ tCu-4-LU^ 1 £_il_UO_A ^j-A ^-L.1^ 9J IA Jo-^J O-P- 4 3j-ALU! 

aIj-^JI ^-LLa 1 Jl- 3^ i(jlj»sVI £)-A JlcI U jLl*JI <_uuoj 3 ^^lll Sj-^oVl 
£)_a j-jlTl£ <■ 3 Ci'ui mV I jLxij ^IjJlil VLa^c-a 3 U /11 ^ 

L^-La ^JL L« ^U»3j t L^ljjl Cxla^Luujj 14 3U UI ojjt 3j^>.jJLI jLse_<iuVI 

. j_u>JI (Jila J ^cLj ji_Ju 

(jl (jVl 4 _j ^jU3tl tjo-V i^y^sz-th ( j r a CjjHI a Ij-^JI j-UG CjjLaluj 

. (jLcujVl 4_5C_UO 1 r. Jj^i H JuJufl/ aI^^JI CjjJj 

JJLa 4_Ljj_Io 3jL1£ CJ^UI ^I^^It tiiii j3l ^Jl_ljj 

j!jJ,I 3^_5C_jV (jJ-UOJ —« - T (-JJ t4_J_cL_LuoJI CiLAUl ^jjJLaju jjl JUaJ! 
CjLjJLa-aJI ^o_»_j < > "wl »3 ^y-ILlI c_<_jlj-tTuJI j3 • < tj 1 4_3JLL>J,I 4 -uL-la-^JI 

^ I ^ 3 if mi Ll a - ^-I 1 CjjJbil CJ^L>. (j-A 4 _uoL>* 2UU Cy-^3 . 4_i^.LLuoJI 

♦« ^ < ^ H CjjiUJI)) ^uLj ( Jju La-l3 4_Lc 

^J|^JLaIjl!I VI 4J ^pO^JUJ Jo- ^yil ^yL^-A CJJ) L( H ^j_A ^^-til I JlA^ 

cillj CjJutJ Jj t^j_u_uVl (J!jio 4J ^j_uo^juj V 1 La^ tCjl miUI 0jufc 
Ijl^J V CiLliU ^JLaIjl!I -1 U 3a J^jlII CjLcLuu aLcjI 

« ^.LLU I t 1^> 34 4_£1 1 .LJJ 42 JLIJJ V 3 J-l VI Cj^llII ^J_A 


■' 




tfj-jfc <JH J-aUJI L$_ij SjHiJI J <^>4 (j_a ^CjJl Lr l^.J 

\_u3j 4(J_aLLll Ijl^j < L j 1 l I $.|^J| LJLc. (j^SL Lkj_jf£^j (j\ VI 4jj1I,I 

(J^LlII 4_3c_<^ 3 Lfej31 (jL^ ^JllJLj < 4 jj-$Il!I (J-a-*-JI (jl^-« (jj£L LaJu£. 

* o _5^- J I- 4 

La IjjJ c < t I j c-ulj-tiJIj SjJtjVL al^JI CjjIj (jl {jjJualxj (j_a (JJLlAj 
^jL5Lt-u (jl ■ L> t ^j| jl*_j 1 <j < ^jLjijVI 4jL-oI 
♦ JL-^JI jl lJijjJI (jK i » (j_a J-^l <_p=>j-ll I 4 jL-s 3^U Lua^ju j^l (jJiil 

(_paj-4J 4 _jLudVI 4_toj_^JUI 3_}LjJI (j-u LLdLjjI ciJLLA (jl OjJ^ 

<LLjJu>JI I—ltv. jJ j-L£LT(JI c_<_jJL_uLj JuLVIj i ^j-Lualll I 3jLjJlj (jUsDj_<jJI 

. al^JI (_^ SJlcL^TlU l-uIjjoJIj S^itjVI 4 _l^ 3_iLjJlj 

JlLa ^tll j*j^>»JI Vj t^ljJI I JlA Jj-». j_j_i£ l^^LL lLILl&j 

( jr ^ (Ji-Juj 3j-u^ (£jjLI (J-alj-C lLILlA (jl C-t- o - i4_ul_^j Bjj-uaj 4 ^^LlII 0 Jufc 
.jLlI£.VI JuLJj (jl c_oejj i(j!djJLl IJl$j 4_)Lt^VI 
(j_a j- lT l^ (j-y_LL J_u ^jJLc Cx_j^_>.| ^ILlI CjLuI ,^OM (j_a (j^_u Ju9j 

(jA_LjuJI (jrU SjiSJ-a 4 JLus tiJllA (jl dJiatlll CjLVjJI (_^j t 4_ujjjVl JjjJI 

(j_j jJ! j|j_^VI (jA_J L u3^-u3->- i4_JjJI (jLLaj-<_uJ 4jlxgaVlj j^Lar < till ^ g~ < til.I 
. (j_L^_ii JlIc j-uJI (jLLju ^AjjJu-oj ^jIjj (j^ j J-gj 
L_aJl 4_jl_g_j jLj (j_a <_j^_JLj La 3l_£j (_^JI iS-^ J-^ (ju>-JuJI (jl I (j-aj 

^jL^j (jJ5j-^ 80000 J-5CJ ^-Lu (j_a t^Lc SjLstim CjLVjJI ij ^ ^y^eSu 

.4j^JI (jLLaj-iaiJ 4 jLudVI <- < « i n ) 

JUJLvl (j_a lj_ti^ (j~j ^" CjLuL-^VI ^JlA (JlLa (jl ci.LcuVj 
SjJtjVL (^jj>JI al^il CjjJj (jrUJ (jLLj-<jJL M-jLusVI (jru La (j_a 4^jLc 
'(jl>;tl jLit_u 4jpl (^jj (JiwJ lj (^JlII $.\^Jl Cj jij (jLwJail (j| LaS^ c-ul jjjJIj 
alj-^JI (jL^ «(j^-<jjlj-ILjlj-uJI)) j (((jj^jLj-LJI)) *.(JlLa 4 -lLs^ > n a -ilj-a 
4_L-i_<-u-I>I c-u-jIj-JuJI (j_a Ij-u^ L-iajl 4 jLiL (J^^cj ^jL^aJLl (jLLju CjjII.1 

4^LlaVL 4 jjJIj jLtSLJI (jLLaj_<jJ <_ < i i nil (Jj-oLaJI 3j-it_j| :J^-a (jUa^-tail 

.^jJI (jLLaj-t^J 4 \i miU ^IjJLIj t4 L tfMI oljJLUl SjJtjl (j_a (^1 
c « i i ti*i (^^y-jJI (j-uj)~ mi i i <>VI l^LjJI (JlLa (^jjLVl i__ljI j-tfuJI (_^2JLJ ciiLafcj 
«-« I > >1 j (^jJI LLiiuiIl jLtC (JlLaj t(Asbestosis) (Jj_<LtiaJI (jloj-gj 4 jL^VI 
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(Silicosis) 4 jLl*dV! 

jJI 4_id-u^i! CjLjuIl JLa£. c_xjlIj-tTuJI o JJt jLjT j. g j 

. *^<t ,s> 11 ^Jl^j 4_La_L>JJ J^LsLlU (jl5>L<-u diSt-uz {J7 ^ t^JjSl 4_ju_u_a t Luajl j3 Jj 

^ r ^ [I CjjJj j U-%. CjLaj£L>JIj CjLLSJJI £^a j_l£ 4_uj JlSj 

(jj-uzj-xJ-i 1 ^ /«d Ah 11 CjLcLLl^I ^/LLaL*J I 4_^- 

|O.Lll1 JLa_c jl tsi^LLaJI t^yuj (j-c j-jLLaJLU jl (jI^La^^I 3j*3tjV 

CjI ^y2-3t-l (JjJ_l I (J _L.I_.lii t 1 I IS> jJ9j 

4_a^L<_u fj a ts~T) CjLULu^VI jlitj! ojjj-us ( jr ic (j^i n ^Ull CjIajj, 

♦ djL<.u.(-uJJ.I ^jla J!La (_j-\-L3LtJ 1 4_^_t^> 

j! j-aJJ L^j ^j-a-luXI <L>.jjJ 4 j3j 3*w CjLjjIu_lla 1 j_l£ (^ ♦ <<^nj 

L-tllaluj tgj jjVI 3jJlslLa 4jjUJ j! jJ,I cillij 4jjli,l 

. Uo C__L^J V I £)-* LLl*-A Jp.<_u.A L^_(_A 

( jr ^ LaJlxj CjJlxj LjI jljJll 0 JlA ^j-A 3 Jl>.Ij 3_>La j3'\ JuJl>«j (J^_<_uJ Ju9j 
* 1 j^JI <La-a 2 oc_a CjJlxj IjJ j! jil oJlA jjI <13j-*-a < <t <^>j d>^J **1 

4 » tii? (J_*_3 _j (J_5c_a Jl£ j| iGjjlC. j_a _}1 jJ .1 ^JlA ^Aju (J^Lalb j3 ciJJj^ 

£j_i (j-° JJ>»T tUji'V- ciJJi (J^ (j- 4 4_5jIoj j_uGj J 1 (J II 4 Mill 

j^JI CjjJj 3^Ljj (^Jl 

4 J (jlajJUJ ^Lc ^.1 34 ]! CJjij jl_Lt£.Vl ( _ T b Lub JliwG C-L5EJJ 

4J t 1 J3UII 4J (_^2»^jlLl9 i£-Lx>j>J I 

iJT £i cjjinJI (J_cl jl\ l_3JlL^j (jI (j_« llU jjj lj_<_u Jl>- (^JLc ^_Ju_uJI! j 

^ 4 miU L_3iliejj tJssLxj^l eJJb 

4_J_L<L-C. CJJ-LlU 4-LLLtii, 1 jlJ-4-U (j ;J <^4 ^JJlSS. £-U2i J (j! lLUj ^j_4 ^ 

^uj La 3^Lcj . (jVI (j^>~ LjJj J) t ^ ji<~ (^LsjVI ^<uj LiJJjJj 4 _*JLj 

(J^l^j <L5t_LLJ La 3_}La ^j_A 4_J ^j) A Ml U ^ JL>JI (>UJLJ 

CjIjlaLU! ^yULi ^Jl t»_jjUtlll CjLj!^_l>- ^JlC. 4_iLajl1I 1 _ijUtlJI 

. ^L>JI cjjJbJ! cjVLv u L^iI^>La c<-aj 4_ul jlJLI 


■> 




^Jl!! 4jjJLa 3_}Lo 4 11 ti l Jujj VI ^lr. 4 _cLl 4_3_u^j 

<__3 VT r,,<r ^j-4 4-U-tJj ^ | i /O , 0 I ^ If. i_U3(jLcuJ V1 4J ^pO^JUJ 

.3jUI 0d-^J 4 j ^^-^-t-uJ.1 J^J^I 


M 


aisP 


L^jSLIj iij^jjZ jj>^ jj^KJI tiiLSjja £^jj| jjuijj 

iJjJLflJI (j-OJ JJ-LSUI t jjO Lllljj L*-L4J>- 


4j ij-v^JLfc ulil 3" ni a j. j~ »"' (JI_ja.V! >. < \c. I i?-&3 


^j^j! uj>ii a^LLJV! cjLi^j_u q^j 

3ji fjiiC. JLS cllL^j-U OJLA ,_jiaJUJ i^i 11 

Cr^- L Sjh^ ^3 1 1 1 <_£* J_>^ 6-° 

1 12-jjjJj^I! (_y^ U£ JJ-Lill jjjs 3ji {ja ji&I 
I {j-a Lllljj 3j-C. (jrlc. 'J L*;!-«^>- ‘ I 14 




CF cl 3 cf 2 cl 2 cf 2 cl- cf 2 cl 

freon-11 freon-12 foran-114 
3jlj^>JI fjJs diljLc. jljJi! tfJLA t_11f. Ij 




-jl_JJS jl iLllI (_>4uu (JjJ-SO 

^ M~ii_t tillJ ljj jjIjj 4-JljJ 3' l 3* , ~ l " ‘ 3 _i3i^i3 




ill tc. gjl i ♦" (< il ^13 ilal^js^M 




2uJj-U1 oLLUJI 3!J^l o? U£ >11 ojufc jLi^l ^1 

. Q>j^jjjJj)ji>15LlI CjL^_ 4J CjjillJI jLtiujI 
^1\ 3JlC. 1 /.oil CjIjLuJI L^L^o s-lj-^JI ijr 3 CjL^jJlI £JlA j. mm m LoJu£.j 
^L flJjl (jylc. CjLi^ jl\ QjJb i j r C ^yjJ-<-aSZ-C Jo-J Ju9j 1 L-A-Lat-! 1 J_>J I CjI_3_lL> 

7 j_5c_j ^L^jjI \ r.j j)3 < »V1 tU ->» Jl-Lc ^mi ^j-o lj3La 18 

- d j . U 311 J^LLlI Cj I 

J^IsLlU (jy^ 4-i-oLv. | 4U(ill CjL^jJLI 0jJb <—3I MH^I tilljl^ 

C_Jj-t-Uj-uJI (JLcv. JlLd CjjJbJI ^yC. I Jl>. SJljjljJIj ( ^yC. SjLUuJI 


f ^ Lp! cy^' OfcL>^ JJ^ JUi^' 

* L>^ U3t^ <jr^ AlhJ ^ 

4 ♦ Mi^>U i L i I a JI jj>JI CjIJLlU (^2 CjIjUlII eJJb Juu^aj LcJiicj 

^Ut *"\^ 4_uoL>. 4_3j^_L^j L^jLu^jv J^t-u t^-u-^-tloJ 1 ^yC. 3j si <^>tl d ,,. 3 ,. II 

ojjjVi CjIjJlII 0 J-A a-j jj K tl £j_a 4_La_uIuJ CjIjJ 

4_3_l_Ia j_J_djLJ i _ r i_C. CjLt£jJ,l <?Jl_A JlcLojJ tillJL»J 44>L3e_<-u£I L^Jj>r>oj 

. j_*_j L^_ l £ ^j-j-t-u L^ ojl33^^ 

jjjlSUI CjL^j-a ^3l_Ll! Cj jllill 3jj_Laiw ^Jl JjjJI j_u^ JlSJ 
L^ i/30 4 1 mi 1975 ^Lc JlJ- 4 L^Lul cjIjl^ JUl3^ 


jUo^lj t^j^lllj 11 Ju5j t Ju>uaJlj .JlLd JjJlII 

jl nil iV <^>4t Jl>. JujLStHj j) miT. J< Mil CjL^jJlI 4>JlA ^J1 4»1 > »l 

. 1982 f[*L jIa jX\ 0±a 

4_*_^l^ cjLi5j_c Jlj u 1 <>y tiJllAj 

^-<-ul 4 _jJLc. ^_LL^_J jtUIIj jLc ‘ JUaIx^I 1_^_Lj £jj4 I 

.j^Liil j? V tUji-%. (jy-bj t(Aquasol) ((Jj-uslj^l)) 
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Ij^L-oil 4JLL ^ 3 jLc ojjjV! 

I^ILaj-Lt^ 40 j 10 (j \j La ^LsjjI ^ If. ^Jaj ^I<JI 
i j^>jsCu LaJlIc (jjjjVl (jj&jj ^iii (3j^ 

4_*_a,Vl ^ i_i i j_J ^^__>JI $. I^_^_II > << ^i 

a mi II £>£■ SjjLt^aJI 4j^r mu? mU 


/A-J ' d l^t j ,~. < CjI J ^1 4_*_tluVI £ju& jjjQj 4jLjj^». 
CjL1j^_>. j_a I 3j_a CjIjJlJI 0JlA Jiftlb 

. 4j^SLa ^_5C_tu^Vl 


° 2 _» o + o 

o + o 2 —> o 

£j -A ^_Ll^ jju9 ^oLu^ILaI 4_j1ajlII 0j_& 

}Ls i ^j-u-A-tTuiI 3j_lLu^J I 4-OE-cuAijJt 3^^ I 

j-lw ^ ^i tS° ' " cr'i '-4 ia J- 1 -^ 

4_a_lLs JILaj cilljuj t4_L>Jl CjLoISJ! 3Lp- 

Ljjalj Lcj^ t jj>JI ^j_A LjIaJI cjLa-lL^JI 


” 




OuLJt JjI( pajVI ,,, ^.Lc. ^1 4-ioJl diLolSLII 

.Sj^jJll 

tjUail (j-c j_uS L iI a JI joJI Cj 1 3i to Ojjj^ j-jSpS (J^ 1 ^ ) 

(_pajV! ^ t^»,,. ^Jj ( J_^j ^pj| a j *>■ , „ ^ /. H Jj|pa 4-t-cuVl 4_j_<aS ajLjjj ^-4 _<_uj j $ ^ 
j- u jfcj CjIjo-J ^1 ^Jijj JuS US' t JiloJI ^jLLaj-coJ 4 _jUdV! (^jjj Ju9 U-4 
CjLjJU-C (jj-S ijJJ JlS jJJ_jj t4JLjj9jJI CjLuISLII 4_jj1jjJI J-«IjjlII 

jLoJlII £*J j_»l (j_« UL!j ^_J_C ^1 JlJlJI 4 i Mil mi J -lUt JI 

46791 ^U. 4 j mi *^UJI jUojVI 4_j_*_$oJ ^jJLtl j-jp&JI *U- Ju9j 
u*~i 3 ) cjju>. jJ 4Sl i (22 ^>*j—«) tCjUulj jJI <>jla JUj <_)oL>J1j 

CjI jUf . /9 0 jJlj 9 (joJij (Jjil ULKi i/3 i>jtjiJLa OJU>J^ 4 3>U 

4aUaVI /6 jl JuUa 3jlaj ^-tjj tdiljUlI^ Ue f* 3^ Cr^' Lr* J? 11 J^ilgeTt]I 

. jlUJI ^LLa j-j-uj 

^_La_<_u {j-A IjJ_a^I jS I 5j) > i £ 14Sjo- j)I «-_S^jl1I 

^JJLLaJj (_pJI c__tjlj-tioil (j-c lj«uS (jl Joo tilljJj 1 Ijj mm 4JLU j)jS!j (pajVI 

(_^JJ c_UIj) mi U <?Jl_A> ^i2_*_J jJ_j Ju9j 3 < U11 ^Jufc Ju£. ^4jaeT(j Ju9 £ I 

.cjLcUjj^I 0ju* ju£. ojjj^ cjUjo. JjUUI 
jljJlt ^_Al jya JjjJSLIt CjljLcj i j^o-JjIuJI J-U-uLSl j- p juj 

. (jjjjV! 4 3tto j-j-aJu <- i \ i <n (_pil 

cjjiatj (jjjjVI cjUjj>. j_c jru>.jjUlII Jl_u_uIS| cjUjjw (j-u^ijUj Uju£.j 
(jr-tJ L^JLj5_>oj jS £)" ^\ (^jJj (^yjL w S J^-Loj Ug-Lu 

.(_^J->.| 3j-a (j-Aj?e-< 4tS? 

NO + 0 3 -► N0 2 + 0 2 

i(j^>.j^Iuj| jj<.ilSl g. UnS-1 Jj V I jjt j)l lU>. jl_U j)-«j 

(jr^l tciUj-Iuil jLUuiSl j-Aj t Jl-u-uISVI i>Jufc Jo-1 IjlA (_ ; U 

. 4_Lj-La 3 JuO Jl_l<_u ISVl i>Jub (J-*-3 ju&-u. jJ cJJjuj i^o-T (j^o-j^pj Jll«-uS| 
Jjj-SLj^SLII S^pLLa j)l^_tia ^J.4J U 3pi^ ( jr ^ dJiatltil CjLj^jJI JJ-aU JlSj 
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09J9UI 6Juia pI^qJI jjI 


(jj£h Cjl^pLLaJI 0jufc ^-<^La CjI£j-56_« 3 ' jL iTlC L> l 4_x53j_cVI <il jjv VI 

Jl^. 1 < ,n Ju9 J_al j^L (jr^J t^Ltl jLitJJ (^J^jjTuJI Jl_u_uI^I jj- 4 4_5e_ual j 4_u_u3 
. s:l^>.Vl o jjt> ^ ojjj^' 

Cjj 3_a £^_<_uVI j3j <Jl<-st-iJ 4_i53^-aI 4-ua-t-uj 4_L>J C^-oLs Ju9^ 

j_j^pil (j! :4_t^ *L>. 1971 ^Lc. l^j^_oj CL<_cJ lSj i?.\ j^il i-'-6jl 
^Lbej j_«VI 3lj ^ *1>^T 3 J-Sfcj t^\ *\j4l\ Ji* *UI 

4-Cj-<-u jj IjILa ji-x^ 21 £lijjl (j^£- j.jU~ ^ J pJI Cjlj^LtaJI {j-a 3j^LU 500 ^1 

^Jj_x-£3jJJ 4_u_u 30 3 jJLj t Luj_3j 4^.L_uJI 3300 <1cj_<_uj ^1 t^Lc 3 

3l cill J& . LxJjlII jj>JI CjIJLlLs *UI jlitj q -« j_j^H]| I Jl& JlLo ^1 
L^IjjLLa JlIc Iju>. 4-Lu-tIa cjI£j_>J»I <?juk 3-^ ^ILtj ^nJt (jr^j^pJJ! jlu_uI£| 

1 ^ ^la^Vl £c_la_<_u 3- 1 ® ^l^-^-JI JlC. l_L<a_LJ ^J! JLloiISV I £Ju& 4j 4^» 1 

.CjIjI j > nil CjI£j^c_ 4 t^jJLJI CjI U**- a t j_jLua_I.I 

^-LQjU JlJ_<_uI£1 £-& Ju^i^ JjJJ1^ 11 Cjl_i£^_a cjJjTuIlJJ 

(_j 3 n lLUjJj tdiLuJI (j- 41 Lr^ <—x?J-Aj . (jjjjVI 4-3..ilo 

j-j>J! cjL 3_«_U 3ji£.L-saJI *I^JI cjIjLu t 4JL^U 3 jl« al^JI 

18 ^l_33jl ^ I ^ cjI_l£j_I,I ojlji ^jjc> tjjuj i n-y & yj£j3 t LkJI 

CjI^ILojJL^ 7 JJ^_5 ^UjjI ijr Lc.J t<iljl^Vl JaS- Jilc. ^jlsjVl ^rUni {j-A I^ILojJL^ 

. A j j U rt!I {jlaLlXI 3^ 

4 j^r < ntfifjtl 3j-^ 4_*_tiVl j_uGj J)j3^ CjLjj^>. {j^>* } 

^ jr lil 4 U J mi i? II jj) KII Cjljii } 4_tlajca c LlUJI jj>JI CjL 3_iio ^£1 4_jj_3JI 
* (JJJJVI £-A tilI5 Jlju JcLalu 

«jjJ^j» 4 _uJlo Jl3 c. JlSj 4K mi^_JI ^L^TlaI tiJl_LAj 

_}! JlC. I 4_tb CjuaJJZ tjjJJ-V-l 4-JjJlII 4 ir 11 J-^ I 980 ^Lc 3jL3tlil CjLjVjJLj 

250 1 ^ c-JlIj AKM\ 3^*33 ^1 cj^c-JI 3j-u^ 

3-3-3 I j t4_3JLL>J,l sxL^JLc 3-^ L^-c-iJ-33 Lii^TuTuI j * llLsej 

^Ull 4 -l>JI CjLuISJI ljuljILa ljja_>. lIJLLa 3I ^ Cls jj^_lII x>JlA (_ « \c. i 
• 3jjjVI 4 3«U <_taj_3tlU ^^a-3-LH 3-* c^ajVl ^l^ini (j^-uu 
OjjjVI 4_3 jJsd < CjJlscj 3 1 3-^ Cjjj^_lII 1 3jUj 

3LaijVI j ^3<nl 131 t 4_oLU! 41,1311 cj!j r<ntl ^ */16-10 jl jl3_4j 
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iCjLSjjs (jjs Loj J^ISUI <IjL£jJ. i h a Vi tl j_i£. 4-11 c»"ml 

• (23 

L. B. Callis and) «£)L>-jljLj j ^ylll cjULuJI 1 3«Uj 

3^L; ciJllA «bl£ *(6 JSLi) *(24 j_>.j_a) *1981 ^Lc (M. Natarajan 

4 jI<;r. tilli juu CujJl>. fu *(1970-1962) 3jJLl Ojjj^ 4_u^ 4 3j3t*> 

|Ju * 1979 j*Lc. (J*ls*-uj£ s $\ q-a 4Jj^jj jlJLJI I JlA * *1K3" £)|j3l 

. 1980 ^Lc. 4 jI Jlj 1\1a (j-saJiiJI ^1^ 4_3_lLs j-&j3 

jj>JI (jyls jn < h^I ^lj jLc 4 i i n*i ^jliLxLJI (j\ juk iSj^3 

4_jIj 4(_ps>j^M ^ t <Llu3>UI j_>JI lHjL3_lL^ 4j>-jJ 

< m (j-4 4 mi^ ♦ m 4 jjIjl>JI 4jui>U (jJ_u_u^ 1 ^ys\ i aI 4 j^_uj 

^LdL * LilaJl j_>JI *-d 3 .U 3jLj Jlc.L_uj cilii 

•J-H^ ^ Cr*! Ui3j^' Jj-«-a (j-a 
J_jj-u^? (jrS Ojjj^ ^jLjJ (6 J£Li) ^ (jrt-jJ.1 (j iV U (jrt-JJJ 

Jj i n^l (_yjlj JulC. jl-jjj Ld£LfljJI ic.j_ui -i ti 

oJUfc 3jLjj J_Lc. j-j^I (J'v i~ii -iljjjj jj^la jj^KJI CjL^^xj 
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(jSjgUI 6juJb ijfl cljflJI dgJLj jjI 



1978 ^^1 1958 ,>» 3jJIAJI ^ LLJI »»JI oUaU , Ja ,'n’n Vl yA>3 ^ 

.‘K 6-.l l L5H o!pl liyjo. ,*5.1970 fLe. ^1 1962 pLc. y, OijjVl =4^ <> SjLij illliA 

3.33^ JJ 5 KJI oL^jsj , Ij I .I < i y J£ ±£>-J ^ Jaj abu J_d*-a iiK 6 j = i_i 

■OHj£ JJIJ^ J*».J (jS CjjjjbM 

• (24 (oi j £-»•j-o) . lat_ia^a Jaa^a oLK^aa ^ oajaSU JjJ- i liKij = _>. 


.S^p-Vl diLSjJU 

British Antarctic) {ys (jrjio-LJI r_y ^1^ 1985 ^Lc. ySj 

diLjjiLmJI (_>^»j *!j^.Li d. i^cjJ (_yjLlajj-iJI (j-oLjmU <L*jLi!l (survey 

((^Lk ^-lL>.» 3U-a- a yS 4_ujd>J! 4 iiUiU Ojjj^ 4 anti (_^C- 

.SiiU.U a'jjb yz 4jIjli jjkj ijilc. yayjp^\ j-^lu yZ (Halley Bay) 
£-^.ya) i (Nature) 4 1-y a (^jJI 4_1 L-uj S_£.^_c_^_U a>JLk djjj»j dsjduJ Jd a 

(_)*a-3l_uj da-ll£ . . t~i Hll Jyjh Ujjj^ 4-L»£ (jl (lAp ' g Iaj .(25 jaiSj 

<>^4^ J£<>a JSIjf <> (I985-1979) Sj^il! J^U. j^kUi J£Lia 

(J5Ldull £-jlg t. i a~ jo-auLi JL*j Laad i—3j-c, L«-a ‘q j^ijjJI a Jlj 

(2rCjJ SiVJ_lk 1 ' (7 J< u,l) ^JlUJ! ^LJI 

j»Lc. 1970 j»Lc. j_Lo ( (tiiin jjlaliLl a>j_ik yS Ujjj^ 0^-°^ (jl 

. 1984 

{j-a (j-kL^U elxjt (jys (jjjjVl Clil ii t U (J^i 5 ill I j-ik Jt£i JU3j 

al .A a II 4 nk »1 a lc, ,jjs (Kruger and Stolarsky) « L7 ‘\ ...jVj)" ...j 
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^-C.LjLuaJI <i <?tl 1 gU rt~ll Q^*} ^c. (NASA) «LjSLjj-cVI 

uLaj|^_>JI ^Llaj)) ^ 4 mi 1,1 ^-oLjj_lI1 (jjqjug (Nimbus - 7) «7 - j <aj i» 
t(TOMS) j i^74JLlj (Total Ozone Mapping System) ((^KH 

.(26 

( jr lc. ‘ 1^84 ^Lc Lr^ *jj)cdJ_i Ju9j 

^Jl_A t t »USll 4 £ U>»* Lh 4 1*-^ ^ Ijl^ 

^ j_^_j ■ U j *>■ j jJLs ijJJii (jjJULs 4jjJ_c a ?> U> /11 

• (8 J£-<i) <J I>!■> •? 0_>^> «j-A cr^ J-^ Uijj^' 6-° J-i 4 < itoiU 

(jl j t J-*L£ j»Lj«_i cr-J_9^ jj i^tl lLsL2hI! jl»j (_£l 11985 j»Lc. ( _ r s 
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ijgjgUI fro » h ^I^qJI jj I 


. JjLcoJI ^L*JI Jj9 Jl£ <d J I U ^ 11 <d ^ U /1 1 

^L*JI ^_jj—L>JI c_<_ta_*LJI Jjj_3 J 4_JL». 4_<_ulj_b C.«_4J jJ9j 

4_<_uIjJl!I oJJb (jjq Cxyf^J *(27 £>»j-c) t(1958-1957) ^jjJI ^ajj-LS1 

I (j- 4 » I j^Tu-oV I ■ LLlII j_>J1 CjIJLlLs (j! 

4 t uiVl j_t3Llj CjUlj^>. ♦ ) J_5t_LIL9 jwii 

CjLljj^5e_J jL>o^U CjIj jJl <>Juk (j-saJU Jjju aj diljli 4j*a- mi<? *«tl 

.(jjjjVI (jjSJLl ^rL5e_tjj^VI 

a * 4 <?U < a ojjjVl I JlA 4j_}L*J! ^LjJt 

OSJ-3 ^^ 1 -L& *_LoJlIc, LlLaJI jj>JI cjI^LlL^ 4_i_<_aj L^_l3 



( 8 ) JSL£ 

• ‘ t ‘-2 j 4j iU<}I1 SjLill 
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. d ^U ,11 t 4 _Lq La 

4 J i L ^ 11 4 £ L / t 1 Jj) t tij ^ j L> ^11 Joiil gh Mill J '-^4 (jr B Lot 

33b Li*JI j^>»JI CjLLlL 3333 V! 33^ Cr^ S^,H£5 ‘4_U3 _c>«J 1 

. J .-^. At! |ju& ijy B 4 _jj?e_t^ii_LJ I 4 » tfu VI c_jLulI / 4 > 11 ^Jufc 

4 *?LmI.I 33^ 3 ^>»-J! CjI rttLi ^Lusl J^J^i,! 3333 V! 3! dJ!i 

3-sa _*_j 3! <J_j ' JJJ L> tl ^ j L^ll ^J_jjJ| 3^13 JJlseUj V 4 _uj-L>JI 4 j ,L^11 
P 3 djPP ?Pd9 3-2jp^> <j-p' Jiw i_p£ 

/j t <j"( j (ii (jjJS 4 J 4 -*^-l 3 JjaI ^yJj I JlA Jj-ssj ( jy IL>. tC^^I! j^- 4 J (jL-^SJJI 

.^Lc J£ ^ J^L! 

fj^o £jj (JJLlAj 43V! ! J^j-« 3-tui £j>3-$-d! I Jukj 

4 j^_uJ 4 j r- 1 / L .-^sI (_jLh-u 1 ^il 3333VI I JJt> 33_»J Ujfcl Jj>.l 

V-La t(jL_ajV! CjLLIAj 4 _>oLJ! c__H3-^J-II3 Cj!jLjl! 1 -j 3_>J! Cj 1 a \ L> O3L 
^>.j-o) i (Solomon) «33-«3-J3- < - o)) (j-c L^j ^Lja CjL_u!jJlJ!3 cjlLUj 
^3^3 *(29 *1 <> g j^Ll^ (Me Elory) ((^jJ^Ls)) *(28 

J-oLc 3^ ‘3333V! 4 3 iL> 3 _laJu <-jLu_uV 1 Hrttt 4 -t 5 Lul£Lj-c ^_Lo 
CjL_l£j _*3 ♦ < \ $. !3-$-!! Cj3_Lj 3-« g-j-Lj Ur ^\ (CLO) CjLjJljj-jv. j_a 1_4 _i^ 
•UddPdJpJJp^' 

*(30 ^>*3-4) *4_u3Ljlx 3 (Callis) 3«j U$» J!ua »1 ^! r. (JJLLA3 

3-c. 3 ^>LlL Vl 4 jI 333-J * (NASA) 4JL4J j_jLJI ^jJUoV CJ3^tJ 3^3-^J 
Lr^ 3333V! 3—^3-J JN-sV! (JljTi Mil ^ jy jJ! 4 _ulj_lLJ! t_jL_<_uV! 3 ^ju 

J m, 13 ‘3< <33-lU Cj! rt jL> i^Bi Lus 3 <^>->. (NO) (>^>.3^11]! jlu-u^I j-j^j ^(3 
V 3^e-« 3333V! £-« JL3CJJ3 J_JJ! 43^ ^Lul 3 >L> ^tl ^Jl JLJ^VI ! Jufc 

.3^_5e_<ji^l *>L! 

3 >L £fl 313^ 3333 V! 3-*^ (j-saJiil! Jjb iJjLt^uJ! ! JlA 3^. 4JU.MI3 
9 pLoiVl jJjlS 4 jr 1 ;L ,^1 ljLlujV 4 J♦ J .L uLlluI ^t Jjju ^yJj-L>J! 

g .1 *^*?!! 4 j_lA 4 _t^ Cu^pjlil * I 986 3J13L4 JlSju CjLLlA 3 jic 

(NOAA) CiUa^l33J>J! CjLuIjjJ 4 _Jl^V| SjI^V! 4^3 *(NASA) ^j^Vl 
CjLcLu-^J! jL>J!3 * National Oceanographic of Atmospheric Administration 
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ijgjgUI fro » h tlggJI iligJLi jjI 


.Chemical Manufacturers Association (CMA)2LuL^_j£LIt 

J *\ r 3j_S JjV IjLJ 1 J< Aj 4J_4 jJJLI I Jl_A CJ3 JlC. C< mi4jJ Ju9j 
. L4 J 4jjJu>. Jjlo- ^aJL33]j tQjjjVI 4 K mi a cist-ii ^ air. ^j_uL_ul ^jyic ^Ja_Lc 
Me) «jJjj_a ^L*» 4io_?e_a yz CjLjjJLj Jj^Ctal 4ioj>. * a Ju9j 

I (<U3Uj (AmundsenScott) «CjP) j_<_uju^_a!»aio_?e_a4(Murdo 
ciJJjL^ /a ^ U / 11 LjJLslJI CjLo-lLs y£ (jjjjVI 

(NSF) 3jutldLl cjIjV yL «^jJL*JLI 4_JLkVI 4 mm mJJH »4 t*m»l y 3^jLLd c< i<~» 
yzj 4_*_alo. pj_a 4 j^U. cj! jljla J_a^3 National Science Foundation 

(NOAA) oUa-pJLl j ^>J! 2uuljjJ 2L1 aV| SjbVI 
tNO jl^I^Ij t0 3 ojjj^ : J!io cjLjj^j>JI yz 4_<-aL>. 

iJlLa ^pal-a^>-VI ^paju y&y (J-oLlII c±Uj£j tCLO ^JlLo j^Kil Jlu_oI^I^ 4NO2 
L-tjlj_<aJI y* dU 1 yc.^ HCL t HN0 3 <-Lhj3Jjl a*>» 

. a j t U 3 11 a 31-> /1,1 j->dl CjLLlL Jy- y Jc9 ^pill 

0 JlA C-<- 3 l£jj 11 JuSu JLjjIb yz 14 C.<jl^Tl>.I I 987 j i a*n < a I 6 y&J 

JU_*^I 1989 j-jLlj Jjt ^ Jjjtill 3 Jl^Lj 4_JsUjI JjjJI 

l_L^ j-pjJi, I jl JlLoI 4_J9L3jVI oJJb yCuuj t^jjjjVI a 3 .U yy ^3J| .iljJJ 
.(jjjjVt 4_3_lLd 4jU^J 1985 ^Lc juic. ^jJI 

a I ojJjVI 4_3 _lLd j-uzjJ 3K mi 4\ 4_uJl*JI CjLL^JI yz yu£ ^ZL&! jJ9j 

(jjjjVI 4 i i m i 1988 j-jLo 4 J i M 4_uLI, 1 4_cLa_>. CUa Ls^ 

.^JL^-PJI JlJ^_<_uJ I 

4_jj_>JI <_JjLsel]|)) ^ < J C.«->o 1987 ^Lc. 4 —l5Lj^q| 4-C.LaJv cilljL^ 

Airborne Antarctic Ozone (AAOE) «4 j _i^ i ->J I 4 j , U a U 4 a U i U jjjjV 
4 x.L^j>J1 4 >Jufc 1 ^ '-*»** c.<j>o 4 4 ?L>oVI Ijla Experiment 

3j-jLU U^ljL2wl :4_cJ 331' 3j_£j>»V! j-LtSo a ^j^jLLs 

yA (ER2) 3j^LU (j^^«.VI^ * IjILq j-Lt^ 12 ^L3 jjI ^ lr. (DC8) 
3j-jLLaJI O-oL^j 4 4 _jJLc. CjLcUjjI ^ylc. ^_pdl (LL2) CjIj-jLLd 
\—< a—t_ t —> t 4.Ia.3J I 4 3 U t a (Jij^ oIj3^jJLSJI jj-43 14000 J-5e-J 4 _jJojuj 

4-, 4\1 aj / l^,„3<a3U/tl j.3 70000 < a jU»3 \ a jdMI 3^31 U!1 i~, A"a 

4(jr^^pilll 4*UI jLitJj ‘Ojjj^l (j- 0 ^j-oLj^j 4_cLu>JI 4>JlA 
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l-*jI 333^ ju^lSJI diL^-oj t^jlluJLlj 

. 6jjb (jr ^ LtlaJI jj>JI cjLLlIo tjr 3 Jl>. j3 jJs (jyiill 
jiLui <g! (jrijj 4 x.l^>ji ojla r<i <^>-v ^iii ^jLuji j_iL>o J^j 
t 4_ola_aJI d /1,1 JU^L 1 ^Us~< # a 3‘tJ^P 03^1 j k> £ 11 ^J_jlil 

CLO jjJLSJI o 4 \ i m i L^J-u 4 Lo jl>. 4-Lla j 4 H.4^ o^j 
.(9 J^Ltlo)4 li^ol 






(9) 


>LjJb UJUti^ 4^«U<?H jL^lII ^Lut <i^»U cjjLstjj 

. Ljj_L». L<^>«jI LaJ£ I jla (J-Sjj ' w ^^^ ^J-tlll &yj£j2 {j-a 

4_j_jJsa_SJI 4 iiti U1 (jjjjVl c_x2j (jI 4 >JlA ^-jLUj (Jrt-pJj 

I Jj Ji> 4 jIj 4 1986 ^Lc 4 -lLc. l_4_4 L>.jj loj j-j-l^I JlS 4_ojJj>JI 

. ( fUflUj 4 Uj^^-43 4 rtU ( jr ^ jljLStj^lj 

^-^3 I QJ)<J (jj[j(jVI 4_t_t-4j-j ^ua3l ciJJj^ 

LjUj (_psL^ifcjVl Ijuk (jlj 4 ( _ < ps>jVI ^^ IjILo ^.ip 20-12 ^Lijjl 

. 4_t£.l_u-saJI jLi^ V! SjijljJI CjI^uLloJI £_c 

O-Sfc-u^t Ju9 ^yjj-L>JI c_cLa_oll 4Jila_L4 OJJJ^ 4_u_uj £j I (jVI C.<_p Ju3j 

^j-c tI (jjjjVI 4 _u_4jj C-J r J 4 jj1 < m a 
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Qgjglll 6JLxb jjI 


(CLO) j^KJI c-t^-o j-j^3 ^jl 4 _l^L»J 1 cjLjjljJI &jjt> fc>^V 
National (NOZE)«2 lA^V| ojjjVl ^u» cJ^vV U£< LkJt ^>J1 J& 

Jl 3 (CLO) 4_j_coj £| «J-L>j-« 3 U **- a (jj-3 4^4-iaU Ozone Expedition 

4~<i^r III £)l A < cQjljJI La 1987 ^aLc. !j_u^ Cj.il jj I 

,^yjj-L>JI Ljl*JI j^>JI cj! <7 iL> JjL^JI ^L*J! 

4- l . u .o X 1 -it IjJtl r<ufc! Q-a Jl^Ij j-A (CLO) jjJSLJI c_x£j-a <jl (j^?l JlSIxII 
cjL_l£j_ 4 cjLljj^>. JJUo ^)_c Ijla cjLL^jv t*K <?~f 

dJli ‘*-1^Jl cr^ 0^- < - uJ ^ ' 6 ^^J jjjJSJI 

dLijf Ojj/^' 3-^ <_>.(9 J^i) i,3_iL<jJI (jjs 

.3>JI (jr^ (CLO) 4.0 lllj-i js!l CjjSjJI ( _ r 3 (j-ilail! jL^-lII 
(jjs ic.jjjj5cjs Jlx^.1 o^- jj> 53 Jjl 1988 (jj/jLo ji^j 

OjjjVl t SjuIIaj i (Ozone Trend Panel) ^tu-uLi i-fljjj ol ..n.ijj.1 j 

SjIjVIj I (NASA) 4_iSLj_^oV 1 dLua-ill 4JLufc ajut ^uia3j i^LsJI 

(FAA) AiLfcVl o'Sjl-sjj <(NOAA) ^Ua.pJ.Ij *|j».Vl JLIaVI 

United (UNEP) 4 M ill 3jje3l,l I ^jsUjjj iFederal Aviation Administration 
.Nations Environmental Program 

(30^ 3^1' sill 3jU Ojjj^' 4 JI n't 01 4 x._ja»JU tfj-ik 0-0 O^'-AlJ 

aji>-1 J<U (JJlL^ JjI 0^ 1 985 aL ( _ t 3 lj_Ij£ <*■ 14 jO (^J-LsJI L. ■ la nil 4 lU r a 

. 1978 j»Lc. J_La I g will 1 4 iill ill ( _ y 3 Oijj^'-' 
tfJ-A (J_>J L*-o <_J—a—a«-3 3j— ih£ 4-JiLc. HiLj-ui t_dl_ijfc o' sLij>J! Q 1 ii-a. OA9 
4 1 I A OlA^JI A ^yj 0 1 " 1 . 4_u2_u2J*d 1 LgJ 1 lint ; Q1 i w. . 1U dK in t 1 

O-o-ds (GRID) Ltjll 1^1 aj 4_sJjjJ! iliLaj) I » all SjLc.1^ CajsL^I ^oVl 
‘CrilFi- 1 j£\j-a 4j01j l^L*" 4L>3JJ i(UNEP) 4 M ill 3 Jl*ILU jtuVI lE*^ 

CLiSe-i CjLj_j_Aj lIjL aj)-SL. J v- _« 1 ^ ML>" ^IiJ| CjL^j>JI J£J jIlI 

IAj Jljv 4_cuajj C ' JlSj 

4_Lj Jl-o IjlA I 

U- 4 JtA^ 1 4 ((Jljujl)) 
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I JJt ^. J L )I - 4 4_OC_JJjjJ I 4_a^£L j>J I 4 J C_J J-UOjJ i <4-UJ^&jy I 

oIj-JlUI j aiuib 2 l^uji cjU^bai ^j^Vi aMiii j£ijJti jia >jjti 

CjLajUaj t4-Jl 4 Mill 4 uUatl 4 3 U Ul £jC. CjLajUU £_a^£-s ^j)3jmi La^ t4jjj>JI 
.(JJjjV! 4 3iU (jy^^ CjLjIJlII ( _ r b ciUi j3lj CjjJbJI 3_}Ljj 
j_a3j_a ^ 1989 (<_jT) .1 U mi r. 1 4 _!jj 48 »1 4 1 r. j- 4 IL».I aaj 

c_4^lIjjtil j_>o 4Jwj_<^ Ij^IUTj ^Ja jui*JJL! 4 -u-lII 3jl%iU ^a_aVl 

. (jjjjVI 43 ito j-lcJu ^j-C- 1 Min Ju9 1 jlj-us^U 4.au-^»jJI 
Ij_a ^^^a 4 -l^-UJ 1 4^.j^>JLl ^j-u_uj £)la <jL>. ^j-ua Jaj 

(jl ^ mi 4 \ mmUj jJlII cibljLoJ I Jatju-a ll!1_La {j Lj 

4aLLaJI ^ 3jui/Li_a j_lC 4_2j^_Lj j3J_u_j UiJj^ Cr^ t^JLaJl 

jtljLiJI ^llul t4j^ 4 Mill iJ-u-aLse-al! 4 _jjvLuVI 

(jj) MMtJ £)J jjl J-ll Luaj) f^-V. I ±JLUJ Ij-JjG ^-U-U 4 -Lu. ua 4_>.J JlJ jJj 

Ij_a 4<±jJLUI ^JL*J! Jjj ^^a 4_cL>JLl J_*_3JLj ^yjLju L ^\ J^aLU! 

4j».jJ ^Lajjl j-LaLit-a *' 4iii <n Ju9 La 4aLuaVlj 

(jUa^-caJ 4_»LuaV! £ya <7 ft! ! J_& 4 _i_l<-uj ,ja Laj <?Lj_a ^jILu±.a ^Lajj!^ 

. jJL>JI 
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jLIajVI SjakLLa 4_uJa^j>JI jlU c^\ 

cJilllisJ, jlj-daVI £j-a C1111 a (j' Jl*j ^LVl 4>JlA 

. La 4_La_a>J, I 4 -Ll.lII j_t-aLi£. 
Jl£> 4_j_aa_4a>JI jl U aVl £ jj_$_Lb (jl jJi_aj 

QjJlII t ^ i n 4-LC.Lu-aJI 3jji]I 4al Ja <_o-La 

jOjOJ jLU_aVI <?Jl& j^J *L>. tj Mir. j-wuLil 

Cjjajj» ( jr c Ja t 1972 ^Lc i^Ltajja 4 _l£ 

I j_a j-ojj . (Robert Angus Smith) «CMani ^ja^al 

I JaA 4_j_3 Jaajj 4 4-sr <? <^» 600 Ijaw j-jj-alll I 
jLcjilj j)U*Jt]| <ju 4dj-« JjV 4(^jLLajjail ^Lu^JI 
4_aJua jaL-ai.1 <jj>J Jla j)_c J-$il J-cLaaTJ,! 

^JlJI 4 _Jo j_$a>JI dllj y~i3 1 Ij. ~ I ** il-J ji *t mi mi iLa 

(J-IoLjLU 4-La^l < n~U jLLa-oVt 4>lx« ^jyh Cxlai>.jJ 
. 4_a jJ.1 4> Jl^j 4_La_a>J, I 
t^jJaj 4 jojJlL 1! Ijufc 4 .l 3-A>1 Ja>-1 4-tTaJ 

4-tC.l r i/^tl SjjiJI Cj I Ja j)lj mi ill Lljj ( jr h 

^j-4 I Jaj_4 L^jh ^JatTu-uI 4 <LlUjlII oJjawil cJj 

(Jj) t<~i **■ \ I JjjJLjJI Cujjj ^ot-42-J! Jiic jj i 

j JJuSulJ t 2bjlj^J! 4^Hail ^ 

3l3* Jjlja Ojl 

• CjI U'*- aj 4a£.l_LaaJI ^3_LaL_lX I 


69 







4 4-LlI^ j£. I Jlla VI jUajaVI oJJb 3jjlao ^1 (_^jjJlII ^-aTl>JLI 4u_uj ^a-Ij 

Svante) «(j^Jjf duLLu» ju * 1967 ^Lc. ^JLc J^V LajJ^. tilljj 

J^LL-a uLa^l >im ^1 jl U aVI t4_jjJl! 1 »1 a If j-^j t(Oden 

4_uo_aoJI Ciljlill (jLjJ (J- 0 jLLa-oVI 4 >JlA £)l ^a-ILlII I JlA <jr\j JuSj 
I JlA 4_uj i joJI Jjojll a 111 jlitJ I ^jo*! Jla (j_A JicLtoIu <_^JI 

t 3 \~ V a 3 j»aj1I LajIjT ^jj 4 4 _uo_aoJI jLLa-oVI 4 >JlA 3jj_Lao ^1 ^-JL*J! 

^au_uVI tiU j jLLa-oVI i?J l_A ^ I r. (JJLLdIj 4 4_jjI jull 4j» > ntMl 4 u - u JI ^joLlC 
.«4»mUH Jl^ 4^Lum£J1 £Luu¥ 1 VJ^» Cr«IjjJI 
4_5c_jJ1j VI La 4 j <>I a->J' jLLlaVI <j! (jjJua Tu u ^j-A tiJLufc Ju9j 

cjljLiJ! tillj : Jii-A < <i i^L! I ^ j4 J^>o V ^nJI a j • j< L11 J_a|jjlII ^joju 

(J -A g- J -LJ Ju9 (_pil jl 4(jrt^ljuJI <_3jO (j-A LLp.1 J^juj Ju9 ^Ul 4 J<>> A *>11 

♦ cjL1j.pJ1 j cjIjLuJI LLoj JJL>o JlIc. ^u_u j I iCjLLiJI Jpljo. 

JlLa CjJoo 4_ulj_lLJI J_aIijjlJI a Jufc JLa £)| LjOj] jlaJJI I *3 a s Lul jJj 

( j r A Cj Joo JlS CjLLlII <jplj*^*J 4(jLp* VI ^joju ^ jr 3 jjlu jJa (^\^lj_JL^ 4^ JlaJI 
£>^-lj 4^j-J 4 -TljJ.I CjLuISJI j! < <i"w I (J-tLseTu Lj-uSuJIj 4j_».V 

i^pAl 6j^' IJLA <> VI jLoJI j ^UJI L^KAj j^3 ^ W>JI jLI^aVI 

- • L 3 A QjJiJI I Jufc OJlv Jlj Jo. tt^j-u. jJ (-La_u^j L^J 1 ^j_A Ju Vj 

Q-g-UjJ I c-t-miJI t Li.LtTu.iJ VLsc_a V Laj 4 LjJIo. (J-LjJ Jl3j 

^pJI 4 a V II 4-j-C.l ii^ll J^ljJLlj ^j_3JI CjI I^ia jjfc 4 _u-oaoJI jl U aVI 
^-^Jljj 4 JjJSjJI ^j-A 4-Lt-t^ CjLla^ jijoo ^_pilj 4 JjJlII jj-A j-u^ j. i"i**i n 
j j >n<T (^-jLs *. JiLA 4 j<>i<i^>JI cjljLiJI ^j_a <0jU cjL l aSL L-ajj ^1j-^il ^1 
.(j^O^J^Iuil Jj 4 „ l$tj 4(jh_>.jjju^il J_pJj_t^J 4CJjj_tSLII 

oV till jj 41^ r a C l > j 4. (jr^l (i^LUl <_ylc. CjljLiJI <?JlA j-uG j is>1 3j Vj 

^^1 ULloT I ^1*4 jJLaj tillJ ljj 4jo.V (jISLa jj_A CjljliJI 4>JlA J_aoo ^LjJI 
. 4_La Cx>jl ^ jJI jJuoll JuuJI 3 Juju CjL^L_u_a 

jLLs-aVI L^j ojZ u u ( jy uJI 4_3j > k]l cj^ 4_st_tolj 3^£Ls tiJLufc JoV j 
4tlujuSLII 4 jjTl>J.I CjIjIjlII l)> 3*<»J (j^-lj 4 L^J^^ >6^^ Lr^ < ^J- i -^-AoJI 

Jjo.j aIj-^-II (j-ugeu xl^ 1 £_a j£.LaIu 4CujuSJI Jlu-u^I jlc L^-a-A|j 
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jlbuoU I 


jS.T jLL«-a^l ^ 1 \ t ^j-u-^tTui i ^ J~>- . .. A / .tl 4-t-tTuV' 

liJU j ♦ 1 (^jJI tdxJj-iSLII Jlu_u^I <_ <Hj ^- l - u Lj >_CuJj-iSUI Jl-l<-uKI 

<v ~v- Ljj_ 3 1 ~v- ^ trjt jj>Jt j^>.jJL! *Ui jLifcj 

. iAr,i j<\\ 

JjflJ <Lu-A ^1 j-^Jl 1 <?U a eiJ_ujj_t£JI o-v ^JLuj 

(jlSLa ^j-o ^LjjJI 4JL2Jj 


S0 2 + 

OJ^JI Jl -U -u^ 1 ^13 


1/2 0 2 -► S0 3 + H2O -> H2SO4 


( jr uJ! 4 jjJLSJI jIjJLI ^a.au IjlA !i!lij *3^>» jJaj 

l-Sj-X-Ji JljJuv. c_x£^_4 4_IL>J| ^JlA *.(JlLo Juv^j 

, jjLallH CjLuj- 1^ ^_<_ul_J 

i jl U , „t ciJLufc Jl>-jj Vj t LsU. j_>JI UJ^i LoJLj^j 

£.I^_^JLj ^ ^ i ♦ A 1 j ^ » j jjLtialll Jlj lLLuJjuL^JI ^j-^» n ^ jlij 

• £jV ^jlU t Lr^ uL^^JJ 

4?Jl_A o }L£ tjLL^-^Vl i_Ls4_u_u l_La 1 I ^ 1 >-^> < LaJ 

< <1 ijr Lc 4_*_a <nj tj-Liil ju JpLajJtj CjI gj < n^JI 

. ^ ^ ^ ^ 4-LlA 

Jl- l UJI J^L-uib <i*>JI itij jujui jj>JI LoJu^-j 

1 11 J) I H<~ ( jy I<Jl 4 jIjjJ_u 1 t-thV c ^ <7 IJJ 

jl U> aVI t j_Jj_^_J dj-^J—1 l£L! 1 jLU-ul^l Jl-U-u l£~ 1 LjjjTLtTuJJ 

j-^JI CjUajt-o U -0 Jlu-oL^I 1 mi nj 

«UljJl CjVT 4_ic.i-Li-iaJ! diLti-Ulj 

4 t uiVlj j^>Jl (jri-a- MI^I ^\^jj_j_(JI J J 4 mL^I 

I Jl_A tLLLjIuJI n'**- ^uL L-hj-XJ j±»] ^ afi ^Jl 4_oe_4aiiiljJl 

(JlLc jl t»> ^VI ^Lua ^ /> ^.tl 

. 4_uia-^>Jl jLLa-oVI 

j!£\ 4_tb ^ L«Ju£. ^ j 1 ^ ^^_LaJ,l $iLo ^-ujuj 

.*UI ^ oj^5 JAh u- 4 


- 




4_ua^_ a->- ^jJL i_3jju La aLaJjlH ^ jL^tTu-uJj 

Ijla jlj I5L^ *7 jjJl-l^JI 4_a^j JjLjlUI . L^jji^ jl Jjil^JLl 
: Jii_A LjjJLs JjJL>J,I ciJLIii <j_a jl 9 j! 8 ^-j-uaLs cilii < j- c - 

- ^jj Sj »^fl CjU^jj£ Jj)l^- a jl 1 Nj «-^tl J^ise-A 

(j-A Jjsl jl 5 jl 6 La t7 £>£. JjJL^aJLI ^-Lcvjj JL14I I ^9jil Jj9 151 La I 

jl *QJ) 4 j I tl j-jl-l^-C. jl /p U1 ^ Ltl ^j i^.c' : J!La L j)l^tl cHJ3 

.(10 JSLA) <J3J! 

^ U mi ^ jr i_c tU 3 mi" LaJl_Lc .4ij i(i jLjT 4j<>i a*>JI jLta-A^I 
J—C. L_<_aJ Lgjt (L^ijljtJJ 4 jjJLaJI 4jjHJI CjLj^SLa { j^2x JLJ J_A ( J^. LaHj ^PajVl 
. jjit-uaJI ^j-A U M- ‘-Hi 

LjjjjI (j_A 4 _ j JLa-JJI J^LLlU ^Jlc. ■ L 3, ,m ^pil jLLs-aVI <Luz> j-a^>> ^Jluj 
(J- t^oj Ju9j t4,5-4 J-st-i ^-L ljv jj Jl-l^J I L$-a_3j jJLu Jl 3^ t l^_o^ I Ju>. 4 _ujJl!I 
*>-v. ^j_A ^I^JTC-lLa 100 J^t-1 JjLju La j_Aj *3 LLo*l 

.*\X\&*SX 

JiLA t4-jj_L-->JI ^ jr _tIaljVI i^y \ c. 4 j (s~i A^jl jIIs-aVI 4>JlA < U 3 < n~ LaJu£.j 
^j_a Ij Jlj 9 t_x_J JlJ L^jLs 4 L<-4jJjJ3 ^j-uJjLu 4_La_j_>J, I (jr xIaljVI ^yz> 

4jL^jVI <?L-a a 4JLa^oj 4j^pJI mi USUI j_ua_Lc 

L^jjIjj 44j^H]| j-5cj CjjJl^. L^ij ^ .jlj-tlal 3jic CjjJcv 4-lLajlJ' oJJb 

£)Lij 5 ^jl 4^Lua^/Lj 4jL^jVl <?L_a ^ i tiUSJI J-J^p ^ 3jij-la^ 3 _^Lj 3 
(j_C LaJljl_u 4j<>i<vj>J' jLL_aVI 4?L_a 4_aL^JI CjIjJLLII 4>JlA 
^j) j mi f f.LMj 4 ^j_u_uIjj_JIj 4^j)j i nUSJl :CjIjJLaJI 4?J_A 4_1ILaT ^j_Aj .CjLjLuJI 

1_4_A CjLLJJI JJJl>. 1 4_1^J^>JI oLjJLl ^1 jLLs-aVI 4?L-A 1 ^ \ a -NJ ^ylli I 

.(31 £>.j_a) iL^Lul t^yC- JISjj (j-A JJLaj 

4_jj-jJI CjLi 1 jV' ^ 1 f, 4 j />> a *>*fI jLL_aVI 4>Jl Jt> tU t? mi" LaJu£.j 

<"«*< rt" Ur-&-^ * I Jii L &j J-JJj-lIIj JlJJ-4-uJI JjJ ^ LS 4 4_lLuI^_>JI 

. (3 I J-^-j-a) t Cj|j_L5tjil 4_4Jaj_A->- (j-A jjir 4> q^*} 

4 4^j)mi^U 4_uUJ ^jL>JLl ^)-a^-uSo jI j-upyI 4j a**J1 jIUa^I 

^ ju ^ 2 u 4 CjIj-l?c_lII 4>JlA 4_l3j_a^v- ^j-a ‘4_t^aLL 41 A^t,l Cjlj_pt_JI 

Jl^j . CjLLjL^ ( J_A Cj II 4>j_A La ^ylc 3 JljIjJI 4_l3j_a->JI 4>JlA 
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jlkoUl 


JjUUI j^ujii 




(1979) 

(1980) jLW 

(1974) ,l.i,1 jUa,.! 


1—14—1 

— 13 — 

— 12 — 

— 11 — 

— 10— 

— 9 — 




— 8 — 

, .-.i.-wi.. 

m 


— 6 — 

i ( |80 °) 

i 0 ,u;il jui».(i8oo) 

— 5 _ 


— 4 — 

*- 

— 2 — 

« JiJI 

1 

, ,, (| 

_ 0 _ 



(io) js^a 

^_5o \ LX I (_y3-3LJ ^ If- 1~. U 0\1 ■ ,." jl Is aVl 4 ■ 

.(32 (4^^jlXI ^j*j .Uti (Jjlj-fauJI (j. 
























I j I ^ < U a! , ,.T< 4_ujjjVI jL^jVI (jiaju dj-^UaJI *>JlA JlLc J^>.jJ 

(Tovdal) «(JI Jl 3 jJ» ^_^_i dUj 4-tT(.a| ^j_4j miJ ^ J .>> 4 -».tl jl U aVI 

4_jJI dL^-t-uI j^tJI 1 Jl-a j^icl 

■ k> ^ ^1 4_uJa_4->i-I I jl U> aVI 4_5s_uj *^_JI ^-LLgal 4_*5 Uj *^l_c. ^j_4 (J\juq 

(j -« 3Ll>- 4_i^ Jl>-Vj t£j>j) 4I < «tl d 4 < m *>J>j-J V * ijjsz^a t^Lc (J£ 4 -lIc. 

jl tjjLuaJLl 1 ^j°> jj-u(_pil 4_Lcl_LuaJI J^loLcJtl (jr^ Cj^LlJI j iA~i 3 j Vj 
^ I ^Lj^JI I jk_A (j£Llj *cj jLtdjll JjLu^jj jl^Ldlj 4-4 ^ * jjJLl (jj.il (_^£- 

L 4 L 4 J 4_Jj_*_Lil J}1 oLlXI cr^-J * 4JL_4J>JI 4 _u 2J^JI J^lal-Lil ^j_4 j-Ju£ Jud Jl£ 

Jl_jJL>JI 1 ^ J I c. <U mi jl *4j (s~t 4^.11 jUa_4VI L4-JJ cJL-aj Ju9 £)1 j_ 4-*JI <j^. 

.(jlaLc^VI 5l5j-i 

Jj *a!jJlJI VjLaILo (jj5Lj V ^Luil ^-LaJLl (jl (j-A ^CjJI 
t j > ■■‘si ^_)Lj jLc • \ (jLjjj 4-ge-UJ (jl_0*Vl C-tlcI 4-daJ)-4-^-U jidl_4 

l_4 (jl VI *5,6 J-5&J ^laJll IJl^J ( Jr i-i^jjJ lj^JI ^}ajJ| £JLj JlSj *4_c (j^jj^UI 

:Jl4 *dlj (j^. Jl-l^JI 1 $ 4^j J-flJ (_^Iiil jl U 4VI dJj j_A LlA gJ ts> <n 

jl U> aIj a , 5 1 <>>j 4 «*. 4^>.jjj l_j_jLLajj_i (_yl^. .U^^1 jl U>aVl i_dJj 

*-/U<?>m (_^<JI jlU4VI ji *2,5 (^yil LjLp-i (J-ua31 i's> j-4 ->- Ij; h< 1 ill 

Cxj 15^ * LujJL) I , 5 I ^'^_4->- 4 j>.j j * 1979 4 -u^JlII Li_Ll>>^£ 

*4JLj1 1 m tl oLjjLta-JI ( jr ^ (J 4 ♦"> 11 U Cj Ljj 1 t^ii II 4 ^ 4 1 nil jLLa-oVI *>JlA 

•(10 JSui) 

1jl_A ^j_4 ^liil L_4_*-a_(JI jjy-S CjIj-jL ae-iJI ^j_4 4_daJ-4->- Cj^lj 

Cjlj-iatj 8 j-stj 1930 ^Lc L^J (jl^ ciJjjj^u 4 jVj (jl ciJLIj 4JIL4I (j-«j *(j^-oJI 
109 (^l 1974 ^Lc (_^ cj|j>-tffcjJI *>Jl& jjl^. *5 (jx. I $"< «>* 

.(33 (O^J ‘Ol^ptJ 

4_*Ll£ jJI CjLuKJI jj_4 Cj Ij-pt-J I *>Ju^ jJb*. ijr £ 4-daj^>JI *>J_A C ixy <n 

*3jUjL>JI 1 Qjj 11 ^_4 (jl ^_laIL_uJ CjLjLuJI *lLU. 4**<VI (j-^J 

g^lj-jl (jiuu VI 4 >JI Cilj-j-st-jJI j_^j (3^ *CjI_4j l^tlr, I (_)jJl^ 
. tJ7 _da_4->JI Ja_<_ujJI jG'G ^jlGj (jl Ct£.l^Zu_ul CjLjj_Lan]l 

( jr ^ 4_j_da_4->JI jLLa-cVI j_pG ^jLoj (jl Cjlj-tstjJI (j-aju t^*i 1 nl Ju9j 

" 


jlkoUl 


j^x-u3 OjI^ llll^jTr itl 0 JUk aju ^jLl-ia (jV lilJij ifiLLiJtx JijJl>. 

jjLlaj liiLio-Vlj ,tij ^-wtl jLLajjVI 4JjLt>3 ( _ T a jiVl L^J (jl^ ib^la 

.3JjLlLo 3JU. (_y3 diljj-a-j!l ojbk 

o-usj-jlj iii 1^ j ■*■ 1 11 >. ilf.La .SjjU iiiVLs. jj! ^ (jjsj 

^ *i j i 1 I i^-i~ V iliia_j_ialj iL^_&Lj_a ilolj 4j i>i <i ->JI jLLaa^Ll 

.2LtkJI ciUSKJI 

tfLys (j_o L^_al_Lji cJ*»U 4iiLwa Oj^lxj ( _ ;r aJl liJLukj 

jl^it flJLc. liJIik till ijLLaaVl 0 JLk >. . J1 aj 3_i i>i a->. i>Lia 3J.jL*ia 

^LAjjI (j-o jjVI (_yjL*3 JijjjjJI iiilj-iaj (jj: */20 ijI (jjjj iillj£ 

ala S_a <LulII ^jUJL! ( _ r l£. ‘‘j ' ^ ** **•" jl U aVI j|j_iis| iJsjsjjj Vj 
4 jjjJl!I LuLU .iliLiLiJIj «Lj£.ljjJI (J^u^sL^JU I JUk jCLa-1 (Jj 

i_.Lii.Vlj cLUJI jL^if ^ L^i, Oj-cuitJ La jJuLj^ tdjJbllaJI oJJt, q-a 
La ^LbVL tjVjJ Q^-lLo 800 j_5t_Lj 4_j_<ia_a^>»J I jl L aVI t. < j < <n 
(jj- i La 600 j-'^-Lj 1 aj^ jJ loj (_£j»».Vt 4 _lC.IjjJI J_u-oL>JU q-a t rtl**n 

ili-».^J jJia I<_!j_ill uLia (_ya 4j I>I a'»JI jLLiaVl jjjj (jLp.Vl (J^n I (_y^J 
i_3j_*_y i3j_*JLt,l iIiLjVjJLi (J ii~i I .ij-iLmLa 4 jVjj iliLIjiiJ! JL>. I tfLui jjl 
*(Quabbin Reservoir) «(jru! ^_uL 

. ^L*JI ^J-A 4JL^Io 3juA jLL_cVl Jflijrt i il 4_3t_UJ 

*\a ^LlII jJ^Lj I ^U! o'jjb C i \ \t <n JJ5 j 

oLj_a ^j-ssL-ojJI 4 1 1 tt) Cj^I j 1_4^ I Jl^j 2UL^U1 4_uJulII CjIjuJlI 

. ^ L4. Jli-cj L^a I JJt 

4 IjSMl CjljJLaJI < ^j-a 4-L<-gj 4 jI^J 4_uia-a^>«JI jLLa-aVI 

rCjljJLUl ^Jl-A 4 !"( al <j-«J .Cjlj-j-st-JI i?L_a a 1 gia^JJ t4jjHll q-a 

CjI—ljLSLLJ <>.11 ^j_a \jJ£ L-t-u-uJ t^^-u-a^J 

. L^al < n^l ^j-ajJ! ^-a-^eTu t^LJ.1 ^JlA 4_pJI 


’• 




Iff ' A (j' JJfft">tl Jl£.| cM Jubj 

^j_A 4 _l1Ll 4_u_uj ^ If. Lff_al i ny I *^1111 CjIj-u^>J 1 ( _ jr Lc. L^jIjlc 4j?c_uj 

4 ~ i 4 j t n {j-a 4_uia_^>JI jLLa_aVl ^Lj-a 4libjj>. ^ jJI ^. u -ajJVI 

.*m ^1 

^JlA 3 i<jJiil 4_uia^>JI jl U a>U BjLcJbJI jIjVI Jll4JJ 

jbta* I ^Aju <~< t^sj £)jjJ ^-3^ . 4 _ujujVI ^a-t<al jjlII ^j_a^_u£ <_yb jIjVI 
^_clajl (J-SLtTu-j ciJJb J_A>Liiuj 1jT< > M r a~ < <>j» 4_4 ji_u£j ^JllI 

^ jr b J^LlII J) <;f. j-L Jui3 t 1765 ^Lf. C.<-a_ t ^l (jPil ((J^j CxjL_u)) 4 < m j 
jLse^.VI ^JlA J^lil]l 4^se_uj 4JLal^ 4_t-a^j 4 j^-l>JI LAjLjscjvI ' 


(jjuJ Lo-^-^ (J-<^>JJ dJLujj-iSLII a'vj c^j^_t5JI jm < hM ^Ij jLc D^J 

j\> jj_a 4_b jJ.1 ■ U ^ , ,."\ ^1 4_uia-^>JI jl U ^Vl ^JJ <LbLlaVL> mi! 1 
<4 j t>t <y ->.11 jl U aVI ^jLjk ( j-a jf ^Li.! 4 jL^>. . j*>.V 

ijL^jVl jl t4jjlJI 4 jL$j>- c_tju-aj £>5L1 j i^^LLaJI ^j_a 4jjL5eIu-u-a L^j^Llaj 

.jlla_aVI o Jufc (j_a Cj|j_L5tjJI jl 

CjIj-ls&jJI j ^Lj-a 4_!_}L*_a <_^b j_jj>JI Jiitlu_ul »LxJ-»JI ^jiaju JjL>. Jibj 

^yJLc j- u>J I ljufc ^j_a blbj (jij-J ^Ubj 14 j t?> jUa_a}U (jlajJUJ 

4_3_jjJaJI o\jb j^iTuljj . Lff_jL>.jl J£j 4_^L>. 3j^jj (I)- 0 g-uj 


a^piic 


^-l><J 1 ^t_<_u_a LaJ_ lC 4Jjl3j LI IjuJLSj 

. 1 ff~ i'^> J-a->- 4 JjIa1 L^jj 4_uJa_<u>JI 

t JUIj Jl^_>JI jj_a tjLjj-a < > 1 U> ~ " 1 ff <V 1 4_j_iia_^j>J I jl U ^ Vl jjjQj 

<4JjL*JlI olut JH, ^LL>o CjIj-l^-lII oJJt> ( j-a LbVI ciJllA ^1 4bLuaVL} 
‘ ^ 3 /j V ^_j_>J I Jl3gIu_u 1 ^b 3j-u^ 4^J < «1 U>**m 4_3jj_LaJ! &JJb I L^ 


. 4jjla ^Lj_a ^1 CjIj-l^-lII ^Lj_a JUJI 

J_3_b -1 U> 34 LijjjI 4_uia-^>JI jLla_aV! 3j_^Lta j-uaH3j Vj 

^JlA (j_a BIjLjlLIj t^^ILjb1 jL>*jVI : JlLa J^LjJI 1 Ju 

•jLImVI 

jJ-b ^ i r. 4_bLLaJI ^Lbl ^ 4 1 g »"miU JjbjJI ^1 jjI ^jTl>o La 3jLcj 

(jrU^La ^J1 i t»V l^-tajj / 3-/ , I 5^1 (Jj-aj Jib CjJj-o 5LII j-ti-ua 


76 


6^uajoaJI jlbuoU I 

cjj3j_l_l£LII 4_tcLL i^J! JjjJI j^j9jJ 1 I j_& ^j_4 VI 

LjjjjI 4-j-cLLuaJt J^Lltl 1 q £l tV* Jj <„<l ^jlj jLc «u_^ 

4_J^£JI 4>JL& JjLdJ 1-4 -Lu t^Lc <j- 4 U^lLo 50 J-5t_U 

j-u^ . £) Lila VI Lj^jJLa 40 CjLjVjJI f.\^>. I 

(jl jLJfc_L^ tL^_>.LljJ (j_4 Cu-t-tL-J Lgjf <>I<VJ>JI jLLa_4Vt 4 >JlA <j_4 JjJlII 

J * *"• ' ><~ Ij_<_uJJ_<_uJ 4^Jj^illj tljuJLt^J 41 < «4 Ml iJltA 4_UJU)jl Vj_i 

Vj_i (jl (j*^>. ^^-lc t ( jr A 1 g**-~i n V CjJ^-i5J1 CjLi^j_4J 4J_4J^_4 IjLU-oI 
^1 (jj-& LtjLLajj-jj <L_ajj-bj t(-dj_4jl jJIj < I jiJ j-&j * l^j < Lull I • J5-« 
• 4%cjJtl jl_La_4Vl oJlA L^jJI j Ju-saj 

j-jjjJJl Ciw «j5 Cujj_t5Jl <j_4 (jia 250000 js*j (jl jjuill <j-4j 

(jlilaVI ^j-4 60000 t L^-Lul (j_4 (jLilaVI (j_4 30000 j-z*-* 1 ^** 11974 ^Lc 
4_ujjjVl JjjJI ( j_c ^LJIj I LuLLaj^j t j_4 4 _ujjl! 1 ^tapl L^JJ L^ T l U - ^ 
4^^J,Ij 4_*_3l jJI JjjJI 4 _l3 Lj JuSLmV 1 J^ijJl (j I Jl^iJ <_ < i < <i tl Ijl^J^ 

j-uG ^iil 4_uia^^JI jl t^> aVI Ji^JU Ljjjj I (j\J J-l 

. Jjol! <j*-> jjJj>J1 

1_4_jJ 1 jJ l_u2_j L7 ZJ\ (J=r Jt L^jLj SjLstlJLl CjLjVjJI 4jJu5L!I 4_4jSL>JI 
(jial_4^.VI 4_j^ jJlSjj t^Lc (J£ L^_uialjl Jsa^Lcuij ^Ull 4_uia^>Jl jLLa-cVl 

l^-^Ij 0-* ^50 ^Lj jLLa^Vl oJlA 1 ^ 1 4^pJl 

• BjL^elU CjLj^jJIj jjLfcjl 

3JljL_o]1 ^LjjJI ^jl 4JJjiajjl 1 JlA 41-4- Lt Jl Jl>^I j_lC J^j 

j U1 < ^ L;r lc ^ / £ ~\j a^l J < U ^_J_L>. ^j_4 IjlJj SjL^tU! CjLjVjJIj |JL^ (j_4 

^j_4 ^LjLa l_4-£ 1 ^ <? JJ-La 1 g »4 (J_4^>OJ SjLSJl < U < Mj 

jLLa_4t 4-S-iA ^JLc. j-cVl 4 jI_£j (jt ^ uLa-^l < »Tn 4Lll jli&jj <LuJa^>Jl CjljLiLlI 

t h <? ] 1__Lj 1» : Ij-i^Ljj <Uj_oj ciJJ5 4_uij t4jJu5LIl 4j <> 1 4->- 

- kS nl 4- >>.11 4 _*JLj 4_tbl^jL>. 4 _jj_uI 4jL^j 

jl U> aVI 4 ?Jl_A ^j_4 4_>»jLJJI jl t*> -^Vl ^JJ JjjJl ^j_a t"> 4 Jlj9j 

^Lc Ij-taiJj) < 11J ( rtjr^v. 4Jj^ Cjilj CaA^ Tcv - 1 1 t4_uii4J>Jl 

Jl^j>J1 fj _4 J_jj_4 JjL_L_j JjjJl 4?4_J_^ Cj J g *1 LjsLajI C.<Jt^jj 4 1979 
jl ]n 4>U t- it 1 « U silj-^Jl Cjj_Lj 4_4-ol_3tJj 4Cjjllil dj-jkLli 3j_La_u_uJJ 


” 




. 4_uix$oJI 

<_u-jJLt-uI j 3 JlJ JlO. JjJiljJa £yC. Cloc-JL) (JjjJI 0 JlA CjJl^ju Jl0 j 

Llojj JlC.1 i«-Tm ^iJI CuJj_tSJI Jm t m^I ^Ij jlc 4 -l ^ {j-a jLstil 4 _aJl2ILa 
CjLjjSJLI Jo-1 jjfcjLiJI |j_& jl_£t£.Lj i JjjSjJI L_3Jbit_4 Jjljo-I 4 o&_uj joJI 

.^jlSLo 4_uJa_4oJI jLL_a>U 3 < 

CjJl^ju i 1980 t 4_3 _Jjj Sjotlil CjLjVjJIj |ju£ £)-* (J^ ciJJj^ 

4_lxo_4oJI JjljUJI CjLl^ JotU <Ujl_5e_4 ^jLaHJLj Lugia 
/g> jl >>>^^.tl jl t-> ^V1 j t">4- 3^_La_u_aii 3jlo- ^jo-I diVjLse-o lLILlAj 

^joLoJI JjJuLLl CjVjL^_a tiJLLA ^jod Sjurtlil CjLjVjJI 

Cx_j_5tj 41970 ^Lc jjLcoJI (Clean Air Act) a!j_^J! 4_^LIi_j ^ I ^ <li^L>JLlj 
Ljj < < (f alj-^JI (jr -^ 3JlcLlojJ,I (JJJj£3\ Jlu-u^I ^13 jLi <U_a^ (jii-do- ^jSLcJ 
j. mi f. J^Lo- Ljoe_jjJlj dJJ j ^UJ <j! ^jliLaVI (j_« <jru}La 3j, Mif. j!jl3x-> 

(jojlJ! Jl 3^ *3K All 0 JlA JoJ 4 _lJjJlII CjloljJjaVl ^Ju9 Ju9j 
Jl-L4.u^I ^Ij jLc J^Uol dt-tstj £_jLoJJ ^jo-t Juo ^Lajjl 3jtaj 4 j I 

.l ^J I f^ijjl Lr^ 

jJLj 41970 ^Lc 3 jl^ t JL1 cjLjVjJIj Ijl£ (^!p! Ijl^j jo-1 jJaj 

. (jojVl < n (33^ L*Ju9 1250 J-5CJ £>o.IjlI,I 4>JlA (joJtJ ^Lajjl 
La 44_j_to_aoJI jl U aVl CjL l 4^ ^ajjo- 3jX3tl 4 >JlA joe-u ^a-Jj 
^J1 4_j_jia_a_o<J I CjIjLLILj Cjuxj&1 L^jI £-L3jjV 1 4_3_<i>Li ^jo-ljJJ <?Jui> <ClIa^ 
4_i_to_^oJI jLLa-<aVI Jaj3 mi CjjI ^LlUjj 4jo*J! 

. JJa ^ ^ (5^Li* 

cjljLiJI 4 >Jla (j_43 V"iU 4_5tl« 3 j3^_co tiJliA ^jl »1 *\t tl jj-c lSj-^ 3 
{j j-^-j Jl2 LljIj 4*1^1 <U£.LLloJ 1 c.ijLL 

j_p- L3 4^JL£LAU 4>J_A LlI ^L-^-4-aJ C-.t-mliq t ^ja 

jl^-tol CjjJo- 4 LAj-Lao- ^1 ^J>jj i m fiU^oLiLI J^loJI J-33 

. Jlju U-t^ L^o.^Lc j>5L^j V 4-u-J Lj 
(JOJLjU Jo-VI ^_^0-ljjil ^j-0 Ij-jJ^ LLuIi 4£.LixoJI JLo-J ^Jl_UJ 
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&-u2uxaJI jLbuoUI 

^aJLsfcHil ^j! (jjj-j IjlA 4-ajiiLU cjLxI^IlsVIj J^1>J1 

j-Ij-jI <jI_Lj ^Lll-st-i i n 4_j_CL_ u-^JI ajLjJI CjIjLc, yA ^ j .>> ^ -».tl CjljLiJl 
t h j ILSLj clLIi j i mj tCjljLiJI 0J_A 4_t*oL>. Jj > uC. 

tjl»< mVI (^1 J-j jl^j JJLLujjj 4_^l_u-^il cjLJLaaJI 

^LuVI rt -%. (^£J>j-J Ju9j ^ j g*n till (jr^C }l_U2J 

. 511U , 11 SjLjj 

CjljLiJI (j-« 4_icl_u-^JI ^_}L*J1 CjIjLc 4 j<? n (jl 4_cl_u^aJI JL>.j yuu jJuLy 
tCjljVjjJI (jrU^La c aKhui t LfcJu>*j SjiJtlll CibV$]l ^ jUiu-a Ly l^. t4-u-b^>JI 
J_JLj ijr IlJ! djLcll^JI ^ 2 JL_lI 2j si «W«aI 4-oj | dli jl l M < tl J Ju3j 

.SjutHil CjL^jJI c_jj-cj iKmj 

(jA_j (j-AJ .CjjJLlil 4_L^_tiu_<u ^Lc ^LClAI LJLv dJJj j_aj 

•♦^L^TlaVI IjlA 4JlLol (j-*J t<Luia^>JI jlkxVl Cy» Sl^LlII jlL^-Vl JSLUI 
LaJl^Uju 4^4- <>»H Cj| jL^T^Vl lIIIjj (rt_aVt 4_Lut. L^JJloj J^>JI lLUj 
4 \ K Mia fj \ c. c-AaTJIj 4_i-oL>JI Cj yz f- \y>- K $ 4 y 1 # JjJlII 

CjljVjjJI j-lm£. 4_uL^J SjLstlU CjL^jJI . jLla-cVl 

OlX-A) t"> 1983 j*Lc CjIjVjjlJI Lj^-iLq 22 j , 1982 ^Lc 

.£)L_ujVI 4_5c_<^d cr^J i I ^JjLLa-aVI 


7 , 





^ J-fl'j-*Jl <>* > t H-^ i-d>lAj 

J-a I^jl! ! 0 Jufc * L-9 4 Uj^il I 4JLuJ I Cj jJtaJ I 

JlLa * 1 ^LoJ^U Jio V 4j »j iU J_aI 
oLu^j iSjL-bJI Ciljlill ^j- 4 £j j-j t j^Ij 

tP-II <Ji_^!j_tIl Jl«j jLojJ! (jja 4 < V l^-> 

l ft l""j i(JLojJI (jjj “tJLjLfc CjLlc£ 1 a JL2 
ti!_pJuj (jjji-l JjoI l^loj d!Lc.jj_}J,l 

jjjl^jjJLi J^Li-VI 3 j <jjt-itl £ji (jLjjV! L$-^ 
•.JiLo <1 itI'i ->J.I “iijjJI ij \j jojLaJ! »j 1 t-i11 

. dll^jTr 1 tl j J mi 11 4_aLsl 

^y^JLi ^ >"m 1 " . J I" t 1 IjLA ' ■"■ * * 

Ji^. 

Ljv ^<- < J < H 1 j! 4 4-JwA-C.^JI L_xJt-Ca]l 

CjLj-laAll O^*-* jl i^LSJLII 
L^-pfLJl £*J j_j I 4_5c_jILj jl t4_Lj_*_a 


^>1*3 J-Lc J? *UI ^ 

Cj>Ll^ <_>^l*j (j^*3 3^1) jf jf * 


• oLu^ljfob-JI 




4_cl^JI 4j»J «Utl J-olJJljl JU>>! 





.^aLc jSLduJ I CjjJj ijr £i <. < I < Iin 

CjIjUlIIj *UI jlitj 4ljU CjLla5L L^jIjjj J_Lc £^Juj 

JJ_5C_US (j_A Q^TlS ijy I(il L^-La £3jLO 1_4^ jLajJL 5JL^>J. I 

. l_£j 4 _Li_j_>JsI ,,, ^L^jui 3js^_i-^_La 

^LjLa ljux 4_A^ ^j-A £jL>J1 aU! jL^j 4_la^ jJLljj 

4_tl3_uaj « Lul » <j_a JlcL-^IU! jLs&jJI I JlA j Jl3 JlSj i^jLp-VI 

I JlA 3jIjj>. 4j>.j_} Jj-saJ JlSj tjUl ^j^ j JLa 2000 ^1 CjIjjJ ^Jl>.I 

.^500 j-stj ^Jl jLitjJI 

3jLc 4>Jufc 4_A^ <j_A <L>.jL>JI CjljLiil £j_ujj 

jLU-u^l Jjlj 

4_uJ2_a^>- CjIjUlII (jLo*V! (j_A^_u ^1 ^ .-wl .La^ (jJuuj) 

jLcj j j g tl Jl_ujj_i^ jLcj jLc :J!la j_uiill 

d > //Mj 4 L^K <l!lj_lJLj jj tl BjljjuIu lIjIjLc jll^J! 

.oL^VI 

L^_l5LJj 4 Ln^U J^IsLlU Lr^ oJufc jj_ua ^ i/V*f3j Vj 

. (jlSLo J£ j-tfoTi-JuJ ^LjjJI l ^ 1 a. >jj 4^.1 CjU^SL^J La Luj_ljj 

Ju9 i^jJI jLajJI ( j_A 4_A^?C_U3 CjLj-A^ CjIjUJI ol\Jb C-^vLu^J La 3.}Lcj 

^L.,,, < L> a! , ..“M ^L^JI 4_La->o 4 La 3Jla ^ IIj^JL t a ^ 3 i\ 

£j 2 >j_a ( 3 ^ - jL *-P £>^LaI 

(^J^>-J ^ jlj ^jJI (Tambora) « !jj_j_aLj» ^jL^j-j <-LLta *LL_a 1 o-^J 
(jl ^^ILv 4^L^JI jJL 4_Lo jlcL^iUI jLajJI jl3^ 4 1815 ^Lc Lu^jjjjLJ 
JJLlj (- < 11 n) ^ ts~> Mj LaLc ^ a mi 4 1986 j-Aj 4<5jL?e_<ijV ^JLlJI ^L*JI 

. 4_U_41_UJ JoVl J^->J1 JLJ ^j-u-A-t-'ui 1 4 _ju!uV 4-ual aIj a!Ij^IL jLa^J! I JlA 

uLa^l t iTm t -^LajJI I JJt ^^aJU ^LjJI CcLa-^ JlSj 

.j^a^Lj^ 1400 ^-*- t -^ 

I 3 ^-IjISLj ( _ :r b ^-^_A_jl ^>*1 (j-A BJlcL^III jLajJI 4_j_a5” CjjJl 3 tillj^ 

<—sj-aj Laj 4 (Coseguina) «Luj j > nj^» ^jl^j ^<u-uL L-kjsuj 4 1833 ^Lc 
x3 Jl-ljlj cjLal 1 a a ^1 l_3_l15LI1 jLa^JI Ijla ^LjJI cJLa^j 0 . 3 ^-* 4700 
.^ILajJL^ 1300 J-5t_U ^jl£j_lJI JULaJ 
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1912 ^Lc L£L_uV? ^ jIj (Katami) ((^^sLl^)) o^h 1 4-1^ 

4_3_lL^j ,,. 4_tIaJu 4_La \ r 1 ,-^T, 11 l_3_u£J 1 jLojJl i_<_u.uJ jJLs 

jt Jl3_4J 4_lC Jl*_u J^ULla ljT< au '< ( « (j-G^LUl ^ jr ic 1 <w <i Jjj-J _}La3 JI I JlA 

160 

j_5e_j jLajJI (jj* 4^^ i nil 4-j-JaJI 0 C<Ut~ fiLxLaJll cJLL JuSj 

<j_C. JlJL-LJ jjyJlJI J^LsLlU ^£) 4_JjHJI I" > t*> •" U^ - L-^VI 4_i_u_4_>- 

Cj IjC-a-jJLa 4 _IL<_<j J-5C-J ^1 1 a mi -iLajJI ! 4 3iUi tilli 

. 4_ajjJJ CjIjILojJLSJI (j_a L3JI (jA i n a^» CjjJuB 4JjL& <L>.Lcu-a 
‘(Karakatao) «^jL^j-j LajJ-c dU 

jILa jl£ 500 J-5C-J wXaj JjL^JI 0jLje_3jI ^a < » 1883 ^Lc Lu_a_uj JjI 

jLa^Jj I Jufc £)_a 1 »>>♦< 3! (j^->- -iLa^JI ^j-a 4 _LjI_A> CjLl 4^ 4_La lUjJlcLu^jj i 4_Lc 
. I d_L]j_A < n 333 ‘ 4_La 4_*_<_u Lti Cj L*3 L < - u . a ^ If. tt*> 3 i « 

La Jl>- ^1 j3Jj 4_ul£j_J1 CjIjLscjLjVI <>JlA 31 aLa-UJI ^-bju Juahuj 
£j>3-a) i(j. M. Mitchell) «(J mi*m a» JlLa L^>.i_La 4 »j «U (_ r Lc.3 3—^* 4_IL». 

• (34 

^Lc j_jLa SJl^Tl-U CjLjVjJIj CxjLjj jLse_3jI Jl£j 

IjILajJL^ 20 ^ jr Lc. Jlj^j ^LjjjI ^1 jLajJI ^j_a 4 JjLa CjLj_a^ JlcLu^j 1980 

1 ^ ~ j a ^ CjjjLs j t CjLbj_i^ 4 -LlA ^Jlc. <_<_il^JuJl oJ~Jb i__JLcI 0^5 

^j-41 3 g M>t 4-J^-J Jljlj 900000 1 ^ "m a^ doljj ‘(j^ 3 300000 j-5t_a 

>jna Mill CjLc.lt Mil q-a IjJ lS Cm <^Tt a'3 tjL?e_ajVl 

aLLuD ((jLi^lj^)) (j_a JlC.Ll^HL 1 jLajJlj c-tjlj-tiuJl CjjJjI 

^jVl / 20 J-U^j 4 _u_u_Lj 4_j 4 Uj-^U Ur^ 

.jLse_aj^LI 4JLxJI J34CJI /I0 3^e-» 

4JU ^j_a ^jLlII 3- LtT Jl (jl 3L4J « 1 jJLj^a)) 4 U-a- a CjL_uLjj9 cJ-u JlSj 

1963 ^Lc L t -t-u- u jjijl (^jJI (Agung) ((^jj^wl)) 

4j>.jJ (j! t) 35 (t(Newell) ((Jj^^u)) *J-«l^ ^Lc. BjJ, liij^ela 

.CjL>.jj 3jlc c*♦ 3"jI J^LUl jj>J 1 3j1jj>. 

10 ^y 1 c. 4J3LL2JI jj-a 4_a-5 c-Cj CjLta^ ^JlA ^Aaj jlUjj 

(j-^ 5 L?t_j_a 2 L^j 3^ 4-L-La ( j_a <L>JLLll 4^LLaJl La 3-A3 3->- 
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. (T.N.T.) 

4-u.uJJL I Jo- 4lAx± gi 31 L\ 'i 11 4^LLaJl oSJb £)| ^c^JI ^J. c^ 

Lo Jo*. ^1 Jj [&\ VI (jojVl ^tUmi ijr Lc. < L> 3 t <n ^tJI << 3 Mill ^JsLLaJ 
4 \ 4 i \ q'i & 4o-jL>JI c-oI j>,,ui11 4 _ui£ (jl U£ ^I^JL 4_La_oJJ J^bmi 
JljjjJL^j t(^r\o.jjjL_j_^JI JujjJLa : JlLa 1 g ra SJlcI is>~ 11 4_uo_ao*JI CjIjLLII 
^LUI (jlj^VI ( _ T ^ j3l L4I ^(j^ojjj-t^JI 

Cj£) l 1 't a I C. 151 jj <jojVI ^o. (j^lj-jJI 0 Jufc jjjG jJujj 
JlS t^jr^lj-jil jLoj CjLj^SLo Jo- 1 tC jL b^-tSLII 4 1 > <n (j I C.<_L u JuS 4 -l^-UJ' 
11850 ^Lc. ^Jl 1450 ^Lc BjlU ^jjJoJI < _»U^It jlJo. (J7 ^ t -. Ar 1. w\ 

Cjj— L <u t^-jJLtoil ^ JljJoJI j. t^»tl Juu l-^. t -3 CiU ( II (_^l SjGl^JI 

.joJ! 3 jjj _u 

t«l_Ljl)) (jL^j-j . JlLa jL^jJI ^4j9 (jj^Sa ^_pil (j^ljjJI <-dl_afcj 

(jr^ ^Ltol CxJj^j (J^l J-3 (jy-4-3 i L >o_uVI joljJL <<^^- 4 >u_u)> 

. *UI < (I (j,j£ pj j-3fc-j.II 

(jyJs s:lj_^JI CJjJj U£ tjLrt-JI ^Lua Cj jjj (jV^lj-JI #JJb JlLa ^-AL-uJJ 

£>JJb jilaJj 4_u-h_$oJI CjIjLlII jlj 4 L^j 4_La_oJJ J L» 1 <11 

1 4jj-^jJI CjLoISJI SLo. till ju jjJj *UI (jy^ jL>j JlII 4Ig t a (j^lj-jil 

.(^LdLcI .1 dJ-A ^jIulXJ 

.CjjJbJI jjl ts> a {jj* IjJuo-a ^^^i^lj-jJI i j } jo> JlC. 1 <<-Vn ^JlII jLoj-II 
eJillitJ 4-JLt.Iaj l^jlr, ^ jy Ilil (jJiil jl i^j-SJI jj ^ *J >4^ 

tjlj_LoVI j-u^ CjIjo-I ^1 cilljLJ ^1 4JI0- !jJA 

.CjLIjLIIj 4_i£.I^JI JjjoIoJ. 1 ^j-0 J-U^ C^^IjI 
v m. rtj 4_j|_£ 4 ^ j g m 4 _JLlLi_j 4_jjjJI ^ U ♦ jj 1 A jLajJI ( La J-Lcj 
i t* i^T) ^1 1 (i jl 4 _$jJlc 4o^J 4j mL> ijy2>j ' ^Jl ^IIL (^jJI Sic. (J jjzcIjj t4j^H]| 
(j-o 3 Jla L^klljj c_<_»_tojj t^Qe-uj^VI 4_jJlo- 4 jjGJI ^ JlA 4 1 6~11 S" s 

-oUjJI 

3Jlc JuL-t^ . Ljaj-a Ljij La SjLc jLajJI IjL^J 4 _jjGJI CjjJj j-tc 

^j_4 jl_4j_ll lj_& 1 ^ j II 4JLaot_) Uj 4_ijJJI £Jl& ^oljo- ^j-t-uszla S£s CjI j_L<_u 

j^ ciUjuj tLkj-^j Jl ^Kirn's! cjLLuJI i. ,\c. 1 L40L00 3 jjL cjIjJ^j ^^L«l 
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^Lc L^jLL<-£3 i 4_ijjJI 4_lJ_U^O- ^j_A (J_aI_C. ^y]| CjjJlIII I JlA C-J-3M 

• 1*41 

4aIj_^JI oJufc 1^3lU~ ^pJI jLajJIj CjIjLjlII ^\ 4sLoVLj 

(j-a 4JLLa cjLlaSL *cjVL>JI <j_a j_£ju jJs 

♦ <^> m jjitu-saJI ^j-A 6j^-^ 

w 3 cILIjlJj i^-LaJjVl 4 _ajI_ 3 ja^JI ^Jufc Bjljo. 4o-jJ La 3jLc.j 
L^-I oo j-a-L-j JlSj t^jl^_p- ji cjLu L$-3jj-L L^jLoj La 

l ljjjL3fc_A ^A-A^>JI 0 JlA ^A-SCO. (JjSL La 3jLcj t^jlj-llll L^_j3 J ♦ mMJ 4 UL£L> LjLA 

jo- ^Jl LlL^-a j u *j cjjJgJI ^j_a I Jl& I jl^Jj 

j <_3j_>. ^j_A 4 3iU m ^a-a^>JIj jLajJI 4_j_a 5^ p l^r, (JJjJlj £)! LoSLajj 
C « f 4_J_A^ aLaJLlII (jOJU LfcJui£, 4 jjL3JsI dJJbj LLa-Ic I jl 

^n]| jLajJI 4_la£j 4iIa_pJ.I (jr ^ \ ^-uxt-u-till j-$J L^JLa-scJ 

jIj ^jJ! (Mont Pelee) «4 _jJLu J^>*» <J!la < L, ,,j~ a Cy* ‘"' ^ ><v 

. 1902 

J-^_J 1 ^ L-t_<_U I J)J_! I £j_A_3E_A (jl 4jjL3J,l 4 >JlA ^ <^Vll Ju9j 

4-LA^ C<JlL La-Lu tjj-L 560 £-l_U ^Lc. I ^J1 ^y-Lt-g-Lt-u-1. 1 

4-jLa mi a ^ ( jr JLc Jt_jj-j La «4- lLl j Jjo-» <J-* 4 31U r 11 ^a-a^>JIj jLajJI 

jLajJIj ^_aoJ 1 ^j-A 4_LL^JI 4 _j_a5JI ojjt ^L LLL. 4( ^jL_uJI ^jJI Ijla c 3» <>> 
«<U3*4 cjLcL_u 3jlc J^LL ^£> \jjt (j_A Cx2^ju 

iUmj 3 l^_9^jJI ttiLujiSHI ^-A^>»il c.<- LL lUJjl^ 

LLjjj^_a Cji^j t d ^1 4- />> tl ^j-A MjL^ I Jo- a-iL-f-uSLU 4_u Jla i_j^c ^_a-3J1 
£L1jj! cij ^j_A 4_cLajjl jJj 4_Ajo- J_o-Jl^ 

1 ^1 J , .. C 1,1 j_l JlO-J »4 AJij. j A n ^L^^_J (jl t LJLLjL ((i £ )) 

» I l^VLj 

4>Jl Jt (J-ILa i_ 3jo- jj-* 3 BjicLolJLl ^a-a~>iJI J^L^JI ^a5JI IjlA ^)l ciLtuVj 

4>JlA tiJJjj t 4c.!jjJL! 4 oJLlo ^_lC L^JLjlscjj t LaLaj 4_jjjJI j-aJu 
^ i r. 1 ^ j 4 BL lo - V 4 t \ ts> ^1 i Jj-p La JlIc. tjjoo ^aoJI 

.<_j 1 Mir.VI j ^IuLIoJ! j-a-LI Vj i^^LLVl 

ClxJ^-tSLII (j_A 4_Jl_C 4 _u_uj (jjJL. (^jIL>fcj Ju3 ^a_aoJI 4>Juk (j 1 Jao-^Lj 
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ijJ-ILo 1 ^ 4_u1 jJI Cj Ijlill ^ya_*_i Lc t^gjUstJ JJ> \ £ts>*\ jjl Ufa ' j ^ < 11 

(jLp-Vl QS>*) * CuJj-tSLIl Jj < tl^ l jLc jl 4(jr^>.jjju^j| J- L Ljj-t^ jLc 

jLc- c^- UJ}L>. er^ l£>^ ^ 

LaJu£.J .tl < JJ <>»t1 3 Ju Jufu ^ ^ lLUjJj iJJjQJI 4_U-b_4->- CjljLiJI 0ja£j 
i 1 <>> j-ao» 4o.j_i £>-a ^Syjj IjSm (^jL>JLl CjjIj jU^-aVI <?Lla c_jjLj 

. (J-uol^-A ^j_A L^j La yA JlJj 4 L^J 3jjL>Jt I 4_Jyli! 4_to j_ao. 4jyjJ yA £_i3yj La^ 

: t 3 «^>l jjlII 

4 4_cLc ejau^u ^LljJI CjjJj LaLfc IjjJ 4_i1ajJ1j 4_u1jjJ1 eJuoly*JI <y*Jj 

■ L, , ..jV | J^yjJI d 3 L, / n 4 L_3jyb I l_4U-o!IjjlJI 4>JlA (JILa j-JoTi-UJ 

. 4j jIjo- I J^ULiU Ly Ja_po ^yJI 

3ljlj_4J jikU 4 <—hj^2) I j_*J I lLUTl! 4_i_>. Lu^lI. I SJljJlJuJI ^Lyll ^j_3jj 

4_JJI 4_iyjJ1 ^rllni yA JLcyJ! yA fiLLLfc CjL l a^ J-A-5fcJ (_yDjVl mi 
lUjLjLlj aJLLA Juyy Vj 4 Lli] j £ya l g * < A-i LojLc. LyaLa I Jyo V Ly V lilljj 
. L^^uUj 4_jy<J1 4 ? j_A ^yaoJ 

3ji_j_*_) CjUL-41-fl 4_jyVlj JLajJI SjLJjuiJI ^Lyll 4 >JlA J_aoo Ju9j 
^j-A L^J Li J_AJu Ju9j 4 4_t£.IJjJI IgUrtMilt IjO* 

^yJl a mi! 1 L> 311 c-t^J ^_yJI «^a_«_uL^_> iJI ^Lj» t^Lyll 4>JlA 4JILaI yAj 

j, a "1 mmj t^Lc (^ya <_3_u-sa]l J <.o4 4 jI Jlj i _ ;r ^ 4_uy*JI j-l^-a <;y 

J-6-^ c ^ L^'j^ U- 4 ^ U^u-^ 3 jI 

. 4_^£.Ll1I JLojJI j^ya l^yu^ L^jLlL 4 jjLa 

JlSj 4 ^LjyL> ^ya"i (<n V cJrual jjlII 4>JlA {y* 4-3-uoLc ^j| Lr^J 

^jjJLl y>> cjjIj L^jI VI 4 3Jlj>-IjJI 3jJ,t ■ L3*^ 4^.L_u 24 j-*^l w 3V 

^]ya 3 j_aL3JI 4_uJla < U 3 < >n La Ja_<yyLA j_Luj t cy^J ^^yll 
4 -C.LaJI ^Jya Jya 0 , 96 J-S&J ^J-^l I JlA yA <L3_usLc (Jl-^j 

J-Jy-A J-j-A I , 95 J-5C-J ^yil 4_j_A-5LJI 4 >Jl_A J-4-tfaj 4 3 Jo-1jJI 

Lli] 4 205LU 1 4 >JlA JIa ^j_A ^y>- V 1 i_La_<_ujVl ^gytfuj 1 (jjLA ^y2JLJ ^y L*_!^ 

4 U J ->rl1 cr^ 4 r Mill jj)g mi a jl L> aVI uLaj 3 mi ^1 Juul ^jV 
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\jJ£ £j\ <L^_uauil ^LjJL! ^_$_<_u jj *4_»jjJt t <*1 ^J| (jjJll 

. JUjJIj 4j^jV| <>a 

( j_a L^JjLxj La ciJLufcj (jr ^ c_jj_l£]I ^Lj ^LjJI oJJb 4Jjjal £y*J 

j£jlu ^jJIj Lfcj_i£.j CujjSLJI ^J-C . 1 m * jLjlIL 4JL-sc_a ^Lj 
•j^Lc- (>* j- L gl u -m <j-ujLa <j-« Sjlajl 
3j <*<i tl 4_S_La_Lc 4 _j±ajJ1 IjjlIIj ^LjJ! o JlA (Jjl^ j-ualuL Vj 
1_4J 4_5cjjj (J^-LoJI jj-c ^-LjJI <jLp*VI «<LwnjVI 

^ju>»j . LjjjV <^jj_L>J 1 .J^L-aJI j^tj jLulII 3 ^^-^ £)-* 4JLj>o 

^J 1 « mi II £ \jst-u3 ^j-a JLojJI 4 _jj_^JI ^LjJI <?Jl_a c.JU--v cal jJ,! 

3 LIj-juJI 3 j-^ 1 ^ l^ 7i mi” t ■ L / . j" 11 ^ia_uV! ^_5 c_lII L^j cjj«xcj 
jj-c 4 Jl 1L *L»j_i ^L>^ CjjI^ \ Sj^o * Lt-aJj-bj ijtl LjV 4-Uj-L>JI 
j-st-jJI 1_£J Cjj_ulj t4_uLj-3^1 g-lj-sr <<ofl (j_4 JLajJI C-<La- > - L^jI 3jJi]l 

• IjTlL>o] 3^ JLajJI £Ju& <-» L £ ,,.Ij , 1 ,>, J Ljjjl L^j Cjj-lC. aj I 

^j_o 4 _jj_oJI lJu-soIjjl!I ^Jufc ^Jl>.I LJLajJI 4_u*^ Cjj Jl3 Jl3j 
(~>L f,J i^jia ^JjLa JJ^_U (_yJJJjVl 3>*L_aJI lg~U<?Mitj 

I CjljluaJ.LSL11 q-a 800000 j- 5 tJ OjlL Ljjj! cdjU 4 j>-1 I m a JLajJI $JlA 

i^^^JLjj-bVI Jj^L_uJI ~ 4 -iLojJI 3I JlSHaJ.1 

4jUt~ 4_uioUI ^Lc. (_a^M 4 j^L J5Lx <r* j j (<n J^ i LjjjjI ^1 Jj-sall 

J Ml C, 4 Ml A -V- i _ r J-C JLjj-J 1_4J Ljjjjl ^yJj-L>Jl i (I 

. LuL^I (j-O SjljljJI 4 _J^jVI £j-A IjIL^U-U-U 

4jj I Lr^ c ^ jl ^JlA JlLo c-jj^-A j. tsfi Sj Vj 

jLjlIIj c-ijIjjfuiL 4JL^>«i,l l-ioo-oIjjl!! ejjb J!l« 3jL>JI 3 ^^^ 

.cjLx^LJI Luaj)t^-%. t 3 _}jLJI 3 LI 1 U ^yic dllj^ 

JJ ~>- «^tl 3j^ 1 <■> L . < LaJ lIc ^_Aj tSjL^jseTca IjL^jI CjLv^LjJI 4-hTuJJ 

. 4£"j_>iJI £jufc ^LjI ^Cl>lj L^Iiluajj jj~>- ,^>\\ oJui> J ->■ L." 41 ^iJI 

J_^>oj tjl ^ f^iWI ^ CjLv^HII oJJb fjuj cJa-u^aJI J LaJu£.j 

Calj-LSil L^_u_ujJj jj-**- cjL^ juL>JI dy 3 ^^dLJI ^Lil 

. cjLv^LlII 0jjt Lfcjl^j CxjI^ ijr ll! (^jL>JL 1 j 
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' "J ^uiLj jLlC. j-<-4jjJ1 0lXA> CjIj_L3JI o Ju4> < ^^ < LjJu£j 

J^LU! ( j r J_c Jljlj Lg-j4_L^_^_t_uJ Sk / d '"„ <tl ^LjjJl d U», ,,lj^ 4_L^>- 

oS& JiLc (j-A ^jLlII cjjJLlil ik ^MJLI o-°j .cjLv^LUI ^jl^j 4Uj*>JJ 

♦ j-±S Jl>- ^1 LJL^a L« 3_}Lc. 3j-p*VI lJlacoIjjl!I 

L$_a! j Ij, U-%. t4^j^tHi,l 4 ^LojJI qLuSLII Jils-jj 

.CjLJjJI QdZ. X J i £ [j_SC_4-iaJ I 4^L>. £_<2J <_PJI ^jJlJI ^2JU 

CjJu^Ij 4 L$JjJL>. Ca^JjIj 4 L^U^Lj (Jjj9 JLcjJI 4>JlA CjVUJI 

. 4_lC 1 jjJ I L^Ibjj 

w Ju3 4 jI 4^La3jVI ^JLj 4^_5clUI 4 _lLojJ! qLu£]| 4>JlA 

ijr k 4JU-5C-0 tlul^ fjjl\ <j4 Vi 1 g '(A lj_&LLa ^JLu Vj 4 Joitlll £jju>. 

.^LVl c> ^ 

4_jjH]| ^-LajfcHJ 4_l5cjjJu 3jj) i«-n »i^-sr <<-Mi lJl».^j ^[^LcVl ^j_c j_u£^ 

I 4«jj?e_4^iI(JI » 3j-ALIaj 3j_&UaJl 0J-& l_3jju j i i-AJu-uSij 4x.ijjJU <L>JLt^ii 
iiljJt.ua SLcIjjJL] 4JLL3JI 4_j_u^>JI (jlojVi (Jjj>o 
^L c Jljlj LaLc (^1 ii Si^jltk 4 LuLj^l ^ Bj^UaJI oJJb CjJl>*jj 

cilijJ L*_u jljjjj 4 L>LaL 4 . 4 Ji ^.ilai i j r A 4_ju_uLtiu ^laLLc U>t t_jj_L>Jl 
c j-43 ciUJ l£ Sj-jfcLIiJl 4>J_A JlUjJ t^Lc j-a- i/Vttl L^j CjJutJ ^ylil 4jt^jJI 
. LjjX. ^ U> ;1UV1 1 Uj^.t i Luajj^l VI justjJi 

J0|»C 

A.1 Us /tl CjIjJJlIII CJ^Jjv Jl3^ 4J^JJ>.| 41lJ 1 Cjjilu 

^ \ c, {^j i>> 3j Jl^j 4^Ua_(JI Ijufc CjjJu>. 4-lllU ^ 

.4_3]IL>lXI Lfej-t-saLtC. ^uUil 

Jul3 4Cj1 ♦ 3 m Ml 1' jl (jJj-JI JlIc CjJutJ Jl^ Lc dJJ3 4 J!laI ( j_oj 
3j-5C_A dJJli ^pSt 1 a 3U <t I 0 JJt ^ya-LlJ 1 Q 31 jltil-J JM^VI ^1 cilli 

- ^ gJtpT O^* '3 CjIj 1^-l>JI ' 

jJl_ljj t 4_^_Ia_La j_4_3jj_La_j L^lQ m < mI 4j^_uj 4_jjHJI J < n3" JlS till 

lP 3 ''jT erJI ct^' CjVU. ^ tiilj 

jjl t-i" t .Tl La (_ T 1^. I j»l_i£.VI (_y^J LoJLi^. 
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P_1 jL^jVI ^jLsc-a pj_l Cjl_j|p^>Jt jl Jp Jt < <i tl 4 _-oLs] pJpj jl tiJJjiS 
(J^-UJ->Z pi _ijju_uj| ^JlA J!lA 3JljH p_A pl^-J ♦ 4 -U- lii p pplp3JI 

O? VI 4jt, ,un 4^ui ^jL>JLl *U JL^I pU-^j 4 ^pJl ^11*3 

. 1 c_jpcp_tt p-tc 4 _ujL>JI jIjVI L>Lp*l L 4 J 
p_A JL<_U 8000 J-5C-J CJL-L^l tJjjJI p_A p.OS pi JjjLt-oil 0jJb J, MM nj 
p_?eIL>u plJlp 1IpILc j M.r, 4.,^ pic L^cLajp! Jjpj pill 3p_uSLJl jjJlluJI 
.3p_uS 4pC Lila-ual Cjlp_L3tJ pi ,11! p-A 4_a-3c_C3 CjL l aS L^-aLa! 
p_Aj . £.Li.I p_5e_jJ 4 _l<-oJ S^Ljj pic a jr 1 /U ,^>VI Cj|j_j_5t_JI ^ j_A JlC.L_u3j 
p-^j p_Lc ^LULl ^LJ! jujJI ^Lcl c^jpSj pill ((p-t^ll 3 p_L 3 fcj» cU5 4 J!LaI 

pIl-A 2,7 pllpj?e_i i_4_ia pi&jJI 4_jLt_oJ pjLdltl t4_UpJtJI J ' ^ A 4jjj ^ v pi ^J-uJ I 

^Lc (J_3 _j 3 o_j_ 5 t_jJI p_a oLJlt ojo_ 5 t_« pi cJJ5 p_L»-jj ^LjlII pi 
.l-^aSLa pI<_A cJ3-^4 15,5 jl JlI^j 

lp_uSpjpj La-a iC-t3pll ppp^j Cj ip-L^-iJI pLa-ta pi p />U>tl L_<_<_uplijp 

pi ((p-LAplpj)) ol>>* 3pj_3tJ dJ5 Jb_Ap .CjI j-iJtjJI ojjJtHJI 4ll_U pic 

pjpitj pic L$Jp Jil p - 4 */83 J-5C-J Cj Jiiil p3j| SjLstlJll CjhVpJLj LuppiLjJlS 
p a~ < nil p-A-lall t- < > <pj 4_3 &_uj LaLc 36 pic Jjpj V 4 Uj < n\ 3Jla J^L>* oLJl 

.L 4 c.ll pi 

P g H oLla pL>. pi _}pJu_tJt Cjlp-t^tj pL ^ - t a pi p-A-Lall c-ujp <- <«> »njj 

p-^j-II j^_cj j5Jj La_4 t L^j 4_3iL*JI jljJll p-« j-p - 4 pill 

. jl^jVl ^>JlA pLjJj 4aC.ljpJl 4_JjCjl 4j|jj^>. 
4 _ij>.jJj-u j-Aljii CjjJlx jL^jVI ^L la ^ <^Utl p-sa^J (^jJj La S^Lcj 

j • i^s a ^L-la p_A pjJp_«_uJI i_Jj)p_A lLU5 JHa . J^lS p_A 4 _a 5H p£s 3 JljJl>. 

p a L"> W t_jL_J_C (■ I u II ) 4_ljjjlII ji^ia 4jjj)^ a^&J Jj up J_lC. J_lU! 
4_aHJ J^a pjjp-<-uil I j_a 1 ^^jJuj pl^ p3il 4_3_LajJI cjLuISJLj JJL>JJ 

.piUii jL^Ji 

3p-<fcLli JIa tjL^jVI oLla p- 4 p a tMI c-jLic p_A ^Iuj p_<fclplo cJLlAj 

pl dll t- (11 nlj jl LaS t<(p-3tlll 3p-AlIi)) ^a-<-oLj dpjuj tjL^jVI pl_La_to JSIj 

.pUt-tii ^ij-«f ^Lxf jL^jVi 
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^LUI _A_42_9 4^J_uil ^ ^ ' 4 * « A JulC. LlJjJI CtJ-Lh S^Ui 

ju jSLjgj j^JI (j-olj ^Lj-q ^Lol 

.^LVl 4 ?j_a 4?Lu 3 <tonij ^IsLiio ^ 1c. >Lus! 4 -aL^JlI 

4(J-llU ^LJI ^11 l , t ^ a {]r ^j_a> A ,.. a\ £^j| | JlA ciJJ 

(jVI 4 \tt q Jj».j JloJI J UlAij jLl3 jLj^jI 4_Lq Lq_q t Jl lujj 4_uJlc JlIc 

. 1942 ^Lc. (^jJI jujl>JI jlloJI 
J-$J 4>Lj^3 tjl^jVl 4>Lua 1 ^ i 4 ->»J ^ylll gUfl CjLj^j 4j1^~ I »V1 <—^>o Vj 

£j-a c-etSL-q jILo ^jj-tLo 100 ^1 80 ^j_q Ij_3tj ^Lc. L^*-q J-q^>«J J_uJI 
J Q < Lllj «. Lb ^ g t*>tl ( j_q 4_qit_ubJI CjL_q£L!l 4>Ju& C-t q. aLlu Jj3 J i^qlail 

. j j j-q 

1 ^ j 3 ^q_ILj ^yJLlI ^iami Q^*? (jr^ CjLiLqX. ijJLbkj 

^jjJuuil)) 4JL^_U L^ fkjia-l < nl <_p.II CjVL>JI ^ Luo j <^i-b t( jjjL*2ll CjIjI gf 

CjLq-t-LaJI <j_q cjLqL>JI mi I <_pJ! (Strip Mining) «^ ^ t*t« ..tl 

. poj^U 4_pt_lo_uu]l 

i*La. 1£j (jjJuuJI Jpljio <Jj 3| <j_q ^-a-U < till ^JuLlII 4 JLj_L> jpjuj 

CjLjVj Jpol—Lq d J "»- U , ,, \\ i"\ 1 3 ■ U tl ( j_q ^ -» At! ^IjbfclLuuV J q »" < nl 

«- m • in 4JLpoJI &JJb CjLVjJLj LlLcvj^j tjjLfcjlj t LuLjJLauj 

^Jl ^ L> ,.. ^J_q 3j_U^ CjL>-Luu_q tjy-&£ *2bpl] Ij-u^ 

^p-,j^LI 4 jttU < mII tiJJI xj t-JLqjj 4jjbl ^j-q 

.C-^ Lr i^- Luolj 

4_>JLt*s ^_lC ^IsLUl ^JlA 4_jjIlII ^j| ^1 £_cbjJ! I JJt 

4_uaj_*_q j_u-sa jj (CiLutlXI jl ^^LuuJLl 4_ql^V jJL-saj V Lq^ 4_c.ljjJJ 

J-qlj^. JSJ 

£-tbj JLO^ (jy Jfela_ua]l JlaHJI 4_3j^_L> 4 II! <1*1 ^jJI JjjLiiJI JJ, t^U Ij-Lljj 
^JlJuJI Cj\£j-uj (jr^ fqToo 4_t^L>. ^ t3jL5eIiJll CjLjVjJI JlLq 4^JjjJI 

qL^ILjl JlJLJ L^I(JJ_uuJJ ^ySJ^] JLUU (J I 4_3jj_LaJI 4 >JlA ^ jL3T*t t it") 

.^jjJuuJI CjI A <jC, 

• * r t A" -b I ^JJ ( J^.|j_ua]l ^2JU SJljI^IXI qLuJI CjLlLqX. 
qLv C<-LUJ ^yic JlcLuuj ^ylll J_q|j_*JI jJzliuj tcliljLuil 
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. cj^Ls j-jj-23 o< “''~' tdJi 

jih . JjLa-a j-uG] 1 i n i_JLo. jlal-La *~ 4L9J 

jl>.Jj]| 4_iiljj Lg^al JLa-~ i ul Jjlj jial-LU ijJL^l |_gjl <A->JI jjs_l 1! (j^. 

^jl^Li-aJLi 4«a^>oJ»a jjLa t _ r !| <q»H ^^il! cJ^>ij (jl jl_iL>J! 

3 t~> j -»JLI CiLiLiJIj £jlj_U i_il. Ci«m~lj (Jjil! a j-A Ci aij 

cjjlj jj! jL*jiVI (j jo cjIIo ^JslSj iL$- ill JjJp'll (3-jj-LaJI Jj-ii o-* ^-‘-‘J ‘^ 

■ 3jlj-»JI jlsLiU «j-& (Avalanche) 4 jjllL>JI cjjI^s. 

ij_ l ^ s LaJl iUjtoV"1l ii-p- ‘(jIjlLJI (jjs Sj-ifcLtiJl o jla jjilOj 

iSJljJo. 4_uK i ii CjLx-apo AJ_>. 4 3 U *■ a J^ diLilSLaV 3oL>JI 4-<-ulj jJI 

» J iA->JI cu^jJI 4 j i ..I J3jj ij mi j 11 (jjijiSljj 3j_u£ 4 jjL»o (jjLoj 
jtusOj-J a j~ I 3 , ,.VI ^a ‘"'(j ‘if 1 j'Al \ jCLajj iJjjljLaJlj 

L^j|jju>. to»~j ia 31~->J.I Jill! JjLuijj cjIjIj i ntl (j^a i_ajVl iiilj ‘hi 

.cu^ljll J£ alui! L^l3 cj^JCjj .■■ 11~o j io 11 L^j Jjlj o iCjLitvLc.^! 
JaLfl-se-Ll jLsoVIo ajj-iasl 4tLpJ! cj_j!3 *L>. jusj 

International Union for Conservation of Nature) «4 _i»_i _.toll 4 m JI 

■ ~i l J a r ^_a J I j 4 jJjhj Loj SJLljJ 1 cj^Jj <jf (and Natural Resources 
. CjLI!^. pJ! jj-o oLp. i41LjjJI j_iasLi i M~iVa (j\a 4j»j jtotl (jjljUll 

ij^-a-tl! : 1 ^ * (jjq ^_J! a! ialt 4_iijjLa CjLI!^_ pj| {jja Lc,550 ^at_i ‘ *11 

.Ln,j_ij ‘Jjj^l cj^>JIj ‘pjto3ll i_jjJIj njlajl iIjijLJIj 

_jj I Q-a I_flj I (j-Jj-iic. t_jjJLj La j to ->J I I j_A Jill (jijjdbj 

.Ciblill 


,1 



10 


bLl^-u jjLji *ui 

J_jl_j *Ut 4_j_s_Al ^-jGj.4_ l >JI CjLuKJI 

^Aju ^J! j-Lbtj ^LojVI^ ^-5e_<-u^l 

,m IjlA (jI c_oeJ tilljJj 4^4_Lo CjIjIlI 
<j_C, ^)L<-u-J^I C_<_J_t^l Vjj S tj ^ ♦ A JjJU». LuL 
(j- 4 j— lTlSLj 4_ajj-Ld 

LjLLL_ujjJ!j t l^-j-Ij)11 4 JSj^_jlU ^jloljuaV! 

3Lj_>. (jr J_c. ^ <>> ( j-43 

•oL^V! 

<J£ c-uaj 4 jljJJ <j-a <—«j j_* *U!j 

<- 4 4 M M Cj JUtJ tilli (jl^ ^jlj 4(__4j^GlJI 4_>.J 
j ij^Lj 4_j_3 (_jjJlj V ijr I(JI gLu*«Vl . 4 jjL£Lc 

4 j Mil 4_j_j|^_c CjLSJL*_a ^jLtJvVl <. Ac.\ ^ 4jt_43 

^ cP! J^uat 

(j- 4 Lr^ ‘“ J ^ !_$ jI j^_lII 4?Lj_43 ^jIL>oj 

UT 44 ^ jJ! ^LuuSJ! oLSjJJj £>UV! 

4 ^ ^ I (j_4 4_JjL*2_ILc c i mM ^ 1 ^ ^LJLl 4? j-A ^jTl>Q 

4j 4 i_4J 4^_*_j cjIj-IaJIj 

3jlj^>J CjLLajj>JLlj jl_5e_«JI 4 >Lj-o ^ysjjuil LaJu£.j 
< jy lc. j_>J I Jic L^aTuj 4 1 ^ > a L) 4.!-^-(xJ I 
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j ft < LcLlII CjI^LlLs ^*3 jlit-JI I Jl& Jjuui Lc Jl_lC.^ 4 L^ -5 V jU^. aiiA 
.1_)Lat_i_u 4 *m A ^-Ld LJ 

LoJ_Lc.j i J^aLuJJ ( _ 3 -S (Jj^so jjlailll 4jl af 4 jJL«jlII a JL& 4 j *i~j 
jLd L_a aa lj^ dljJLi 4_jj/ 4 _l 3_JI d im^ Ct^ ^ J ^ ' 1 * eUl ^yse-uj 

.dlL^jJSJ £>La! (jjl 4-l3 Ljjli 

LJLaJI jj>J1 .~ 1 1 3 . U SjijLlI! «l_^>.Vl ^1 t_ i -a- < n11 a J-& '« 'LaJiidj 

dlj_la3 ^1 ( J_jae3jj i«LlssL>J! i_3_jjJiJ! jJiij da>o ijLjeJ (j-a l^j La ( twCij 

^a3 nJLaajJI £ja<ti i—il i>igll jLlaal 4j-Lifc Cr^- ‘-La^l in"nj iaU,l (jjs 

jt njLiJjJI jl t"<l .^3-3- it 1 j|_a_i <U-i<La dlj-iatJ 4j_d ( _ t Lc. 0LJJ aJLA ^-a-Ja T ij 
L^jtLus i . I i,Vil till j Jju Jjju (_yill SUmjitl (Jjg i «I tl tSj^H 

■ dLLaaa^lj jLstaJI 3j^a 

V ilLlj £-aj i4 j a j i t-itl ijLlU J_J-ass ( _ t 2jI jl t~i aVI aLda 3_sLd jjUjuj 
JL 3 jLLajsVI tfl_i_a tilljj te LSJjl ^La-i 4-mj aLJ,! 0 J-& (jl Jj-2j (jl LuSLa-i 
I a J^-so Ju3j lal^Jl 3ji^>.jJ,l dljLiJI (j.3i>J LgJaj3i<i a LSI (^ LdjL) 

l^«a I g I a ->uj i|_£_ja>JI i_3jL*JI jja (_,I3 i n tl dll 3jt-i!L aLSJLuJI i_ijl jjSJI (_>3uu 
.(_pajVl (^1 

<l_i_c,L_daJ I (J-LaLi-U (j^i » i ^-atalj (J£LaoJ jLLajsVI aLuj djJbj JL2j 
(jLs-Ju ^J-1 aL-L 1I a1^-& d^Jj l i 11 ii I ^ 3 j"iC 11 _ r jLSL 1 _ u J1 1 l_La^ 

<1 m>u ->JI jl t-i aVLj jllajiVl ejjt JiLa i_3jji3j idljljinil ^jLiuj ^jl i^iU 
. Ja3 ,jja Uj^i La^ 

3jI jl (^^3 aLiXI aJ-ik IJljj (_pajVI ,.. jLLajsVI aLta . Uj 3 ,,, slc.^ 

Laj i3_uJjJ,l ^^LaVl :Jla iSjjjJI ^ 3Ji^»-I (jLijjJI 51^1.1 jlji.1 jjjs J_u^ 

t _ r 3 L^Jta i_3ja>ij L^_iT La^ i4_i£.ljij dLuaaia_a ^ I dl JUia {jjz 4j^H!I_i ^j^*-i 
( _ 3 -S 4-1 3 I"i I tiUj 1 g a a iLdljaSJIj dljAll ,jjs IjjS^ 

.dlj-paJlj jl^Vl Jla SLjSUI l5jUJ>I 

i_ 1 ^ mi II aLus 4_La JL>.Jj (^jJI (jl£ULl ^aLaajfcVI 3ji^-u 3 dJLIj ^ya ^_d3jj 

3l_jilj ceSljdJI jj-a J-l3eJ (j^ 0 iy 3 L ^J- 5 (jl ‘- 1 TJ” 1 (Jl a«~ i »jU 

.d^tlll jjLaaia £yC. JutaJI IjLuuj i<iaj|j jljjs ( _ T 1^ (_^jlbej Vj i<L3JL*JI 
jaJLuJI Jj3 >. ilr. I ^ 3-uK I lit! dU-aJa r JIj (jjJ.1 i-ilf. I jjl ilj-t-jU,! ,jjij 






pLoJI Gi*JLi 


JUjlL^>U ^LlO jL».JjJ 4 Cj IJ JVI J-cL ^ylc. £_3 j 

j^LuaJLl £j_& 4_bLIa_j ^ i f. 4_tea^L>J.t i-.<->u i4_ul_U (^jL>Jtl oJl& 


Lo-j- 3 (jLfcjVl J» Mil ^Lc mij 4_LuJI CjjIj j| i^LU CjjIj 3^£j3 ( j^3 

<7 t~ t4_u^L>. Ljjjjt ‘■(^j t-t ( »jJI jj-uajtJI ^3 oJii! <- Ac. I a 

3jjL>JL! cLuUI ^jUJLl cj^Lu^AJI L$_l3 Lcj * L^jLiiie^j 

c 3 \"( V o L^oJiir~ > <nj Jj < nt tlj (-Jj-coll <?Lj_o L^io Jl>-G cGl£ 4 LgJ 

ci\l Atlj cjLoL>JLI <>jla jj-* 3 aJj 

ciJjJ l_j fj 1 o^ t(Jj 1 m»!I jl c-Jj-ijJI 4 ?Lxo < Jjj-Ld (j-C. ^jj>.| 3j-c 4_jJI ^jju Jl 3 
^jLt-uJ^I 4_5tu-aJ CjJl>*j £)I (jyltil jI^_udV1 ^Jlo (j-oJ! tilli Jl>.| 

. 4ujjVIj (jIolj-oVI jL iTuTu 1 ^1 Ju9 i^VtH IjlA 

(jJiil 4 _uJlo L^ioj i4_ujjjV! <jiaju ^Ljl£ ljufc CjJl>. Ju9j 

. I^xUoL) 3-^jLlII j_^_j ^JaLfo £-33 
t-3j-uaJl 0Lla L$_i 3 LaJ t L^jI 3i V o ol_3Jj ^^1^. 4 JjJlU 0'jJt C^vj.i Ju9j 
j-^j Jjj>u C%J1 *j»$ill I Jl4> ^ 4-j.o.iVt Cj^LGuLII ^^ic. ^j T l>«j ^,111 

^_<-»jLlII (jj-3JI ( 3 ts~i~t '1 a (jr ^ i4_aLj_4 C - tSX -y u2 Ij t3jl JlIII (JjQ 4Jb^ j_^jLl]l 

.djULkllj Cj^LUaGJI < ■< ^.Lc. J A U" tCjjir<JI BJljJLui - j ‘"“f 

BjILill (jJui 4_uJua ^jK 111 (j\j Ij-jJjSLII jLtiujI ^1 cilli 

4_LjjJlI i 11 ( j-« J-jLa ^jlc 3Lbj cillii ( j_c 11853 j 1849 (sr jA Lc 
. uJ^ J^ 6 - 1 4 ^ aUj^.t L i j^Lii,! (jK < <ij 

4_1jjVI 1 g j ^ Cj^ nil il ijr ILll 3 Jljj>.jJI 4_<jJlU jjJ lI] 4JjJla ^Jj 

4«LujjjVI OJJLI (j-« 3L_uUI ^JlA Cjjj^j Jl3^ CjjJj <L5t_uJ 

1 ^ m< 3 *i 3 j_j_ 3JI Jij_3_pjl ^.Ljj 1 ^ <VmI J^ ^JlII (j! 

Ljj— lTlSLl !\ 4^>*J o-LJ! 4 -lGj t^jLcuJ^I 3^^jua Cjjlj 

c-ul^-tfuJI 4j3 m 4 -u a- A 1 ^j-ul-LlI 4_u_t^ji.I 

t ^j. 11 ^$L^e-<a jaLIaj 4-oI 3 j^jjus ^\ ^jLtujVI 4 _jJj Lo^ t4_3iL*JI jljJLlj 

olxJt, ^j-C Jla_JI J£ I Jl_jju 4 L^j>i <>>4j (jjJll CaUiiJ, 
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.C-JjdJI 4 >Lua JuLl_a ^yC. JlAjJI I Jljjuj 

^£L3JI jl3^ dlli LuL^j }L>* 0 LAI cj jij 3K M<a <Jj>o dj 

4_ul jJI 4orlt^ilL VI Vj 1 3j<>> IjGLs djUiUI cillj JuLdl 

I < «< A » ^j-C. CjjJLJI I JlA JiLjljI {j7 £> 4JjJu« Cjj^jG di Jiij n U 3<* 

cjLLl-JI ♦ 11 cjj_Lj (j-a cjjLstj JlS Lc jLi^VI (jr 3 jdG (jl ttU3^ 
. 1 ^ (C. 3 J-LJLjJI ^jdVI 

CjI m~ I (ill 4 jI_£j Jl££. I JljL_u jdoJI \lsJt j-qj-util Ju9j 

£j_uojJ,I IjLjfc jdJ _j ^qjj tClsjJbJI lj_td LaLojjkl u -3L Jl>.| 

jjLsGu V Ijl^j 4_Lo-£. £^£Lqj La ^ 1 C^3 i ur J ^ 2 - c Lq.L3 4 jJloej 

La jLg_cVI jd J_j £)! ut-> 3 ^ 4_jJL>«JU 4JLdL Vds ^ Lai d VI 

'^_u_aX I l^“ ^ I 4 di j £^_a I l£$j-uuq Lr k_ Cj jjj ^j_a 4_La Leal I 4_uuJ I 1 • j * 

n! I jjfcj t^-j-gj>JI ^JlI dLdl n! 3~r> VI ^j-a £jJ did (j\£ 
CjL3i3c_a aL3JV £)l£La <- «< m i i 4Cjld_pJllj jLoejJlj 4Cj|j_totjJlj jL^jVI £)Lj 
. 1 g i? a II .iljj (J^jdl Cj}L<d9 4 4_t£. LluoJ 1 CjI 31-LJUj (jJiU 

4 ^yj |^*JI 4 ?L i _a t < 1 /I (^JlII JujdJI Cj^UI dili di Jii JL_a a 1^ 

4Jd cJLuoj Jl 3^ 41 jdj_A ^y-dljLi j»4J (^Jlil j^iil (j - 4 £j^>GI LuoJjd. 
4^)J_3]| ljufe (j_a ^dl l_3_uo_lII ^-L.i£~ Jl>. ^1 1^-^ 45l_j_a CjjJllII 

jjfcj (Sewer of Europe) « Ljjj! ^jL^a)) ^u_ul Ijloe-a <Ljic <Ll ^ylLx 

L^jJI cLLoj ^^yllil BjuJlAII cjjJbJI 3JL>* La LG ^_l*j 4GSLIj 4 c- 4 j^c ^<u-ul 

4L-(-uoJLI J^C-J Ll^_>Gl 1 gK^ / fl I JJt> 4?L_a C-J aij 4_u_aJ jljjGj • j q '< 11 I JJt> 4>lxa 

^_j_uoG 4 _jJlJJj_^JI ^1 jdil jiic JoaoJLl ^1 tj LaJ lIc <LjI 

^yZ-*-} ^J_uoG i jG_4J La lr. I CjLilit_qj Cjljjjl^ ^j_a 4_J La 4_u_aJ 

ujGlII <L>.j ^yJL, ( j_a */20 ^yJJ (jLp.Vl 

CjjJbJI I JlA jILal Jj nUrtA Cj|j_L3fcjJ!j jL^jVI ^Ic. 4>LJLl CjjJj ^_uoH3j Vj 
jloLJLl JLuoj_uojL 4 L^Iul^j ^L_ujI ^c.j CjLIojoJL IIj j lot-til <>Lua ^yil ^j_jJI 
^ jr lil 3j— l-lSLII ^jl jII till4jLt_JI ^islj_4l> ^yic 4_aLaJ,l 4-tC.LLuoJI 

Ld-a ^otJj l-^ll (JL-JiJj 4 CjM2LJIj / ,.tl ^IjjI t ^ L^ L^J 

4*Ut CjjJjj «;!j-^il Cj jij ^j-a ^jrij ^ 3j3->> JLuodl dLuA Jio »jj Vj .^jj 
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pLoJI LI19JU 


„\X\ 3 ^ 43j-tTuSLl 1 CjLvI i 11 U \jJ£ Jj C_sjli,l (jV ciJJIi 

.CjljLLj OjJx-1 Ij Juh { jyz 4_L$J?tJ 1 _ 4 J 
Lujj-j-Jl£~ Jl^jl^u j^bwLJI 3 ° 333 L^j ^13 cj 3 ° ^ <<V <1 JlSj 
J saj^JU 3 ® ^yJl 4 Mill $.j->J! ^Lua 31 11966 ^Lc. t3jLseTJLl cjLjV yL» 

mii CujjJj JlS ^l*]! 30 ^J1 4 mi 11 oLj-o i^j U 

/ j U1 m 0 j_A 3^ 3^11 4l*^tJ ^jJI jllijJl 3 ^ 1 ^ita-Sl < nlj Uj j«&Lia 
a!j^>*I SJlcI <.-VHI c-xjlj-tflJI {j-A j-u5oj i^j-aLua^JL J-^>JLl J-&J 

t^yJl « Mitt 4-uJojVl 3j£]l L-tf-caJ 3_}^>»jJLl 4 j.C. 1 r <«MI 3^^111 3*-^ 

• (36 £>■>*) 

3 j-<*-llj (jj-3Jl J^L>. ^ci M^tl J^LlUl <_ m> ,n Ju9j 

‘.Ji *- 4 4-aL<_uJ1 CjIjJLAJI jLitJj c-iS!j-tfiJl (j - 4 Jr}-^ 3^^®i Lr^ 

aI^J l (jy^ l_aj 1 j-tfuJI £JlA j. mm nj * 3 ^)"^ 

oLua 4_L« ? 3 ^* 4JLc^o '1 4fu-A 3 ^ 

0 LfcJI 

CjIjLoJI 3 ^ £ I 3jLC.L^aT(J,l <-_4jlj-tfuJI 4 j_a^ ^jl git tl l^j^3 

(jj , 1 c. 33 ^ < ill 4 JL 33 JI CjIj_Li]I £j-a jjl£ 1 c. 4-3^3.^ tC jL<-ll<-uJ \ 4jL^j ^3 

.(37 ^j9j £».jua) 0 JlA 3 ° 4_ulj_lL^^ oLjJJ Lr^ <—■tfj-djil 

j-ua~L2J V cliLLa_pJJj jLstjJl Cj( jI Cjj^tjJl ^JlA 3 ® L^-p 

1 " < 1 ^ 1 t-s ^ 11 L <**. ^ < L t A j 8 * i 3LLI1 11 * *■ ( * f-^ ^ A A 1 ^ Ln , ,. t j ^ | ^ t | i ** < 1 ^ 1 t^s ^ 1 r- 

tillJ ljj ijLajJ! olxjb ^ji-*-i^ fji\ CjVLsJ! (jiaJU (_y3 J-^aj Jijaj ilLwJtJI tfLUl 

Ij^jUaJI^SVl 
.oLU.pJ.lj jl^J! 

J^LsLlII Jla . 1 U. <Lil>.LuJ| ( _^IsLlU Ir jLtxIl cj^Jg V dll 

tj_4> jLjT j- gtVt (Jj i4-i^.l i 1 -—<11 oL n -aJE T JI j! i^jljJLl jl (jJLall 3jjL>J.I 
^Lua i_La_t_uj t _ r 3 j d ti>- ijl^t-J! ^lal^-cu (_3-5 CJ^lH!l 

■ ■-, IU^t ,l 

j»Lja ^jJI 1 (Thor Heyerdahl) «J|jjjLi> jjj» 3JU-jJI jtij 

(_ijL2J| (Ja-LuJI ^1 (jGjj^VI (Jj>.LjJI (jjs Sj^Cull 4iL>.j_i 

tfl_j_a 1 3 1 ^—|~I > a (^^3 ^jjjajj jIjI JUkLii 4j| i(Ra-Il) «2 £j)> ( _y£.lj_*SJI 
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_}1 j-«-uJI ^1 L^j jJ J_j^j }te£ 4 jjL^_jj j_A JufcLfu 4 jI «<JI Jj_jLk» JLa 
£)l teLaj^J,! £)-* 2>j-u£ 4 jL^I 4 -hTujj t^Ltl <_ylc j^laj 

Lrr li 2 . Lila dJL_uL<uJ (jl^ l_$_Lc 1 «>%♦ < ^j|j t ^L?ej>.Vl 4 jjLoILo CxjI^ tJliSLII <?Jl& 
. ^1 j_aVl j_c 4_*_3 j 

LjJljj-£| 4-^1 < (i !' i * j_Lc lL^l>JU ^Lua JIjj-jLa lJu^j Ju9j 

< t >L^jl cjLLalllj cjIjj jLSJI c rthV <n cJ)L£" L^jLj 

3 jjVl u>UI Vju juu^VI u^J' e^! Jrt* C)K u^J u'j 

. 4_tbLu^J! 4_l2JJ1 ^LujU 

^LJlI 4>j_a j. IVitl £)l : 1 jj>.Ljj 4Jj_oj tilli «(JI3 u9j 
4-jLj L_uL_u_>- 1 *1 Ur I i Uj-».11 . U , ,,j ^Ja 4 _l£Lu^JI ^_lCj 4j^LojJI ^ 1J .>»4.11 
.( jy jfcj-saJI (—3j^a-ll 4 >Ll« <U • nj j)<?t*n <L}jlj9 £)| j! Ju>*l 

(CjLL^pJU > U, ,.j ‘4 j♦ jjU 11 ^Lil cjjjj ^j| ^yic 41^0111 Jjijj 

(J^ 4_! (_ « mi **- j (jl (. < ~a- jj tjLLa-jwVl ^j_a ^.u^J jJluj IaLlo £_L Ju3 

jl jlS_4j (j! jlju cjjJbiLj jLuj U-ia !j-}i£ jISjs! cj^Ju jJs j 

(jl ^ mi _ilji^,l jLjjjl Jljlj Luoj) <<o -%. (^.LU CjjIj 

2L3jJLU j-l£ 2u_ 1UI oLj-aJ jLjjLiJI Lo.L^!j J^L^JI JSLjJI I j^j ^JUll 
J j > Ht t l Cj LUr, (jy^J t4_t£.ljjJ! *<-;-»1_^_41 

.4_cl_u-saJ I JlJj-uJIj 

jjlc. j—^ 3jj) U ^ cjj-LlII J$ L5^ ^I^j3 j-SjUil 

<^> tl ^j-o qs> \ V ~ U (_yJJ <l>.L>JI SjLjjj ^ mi 

CjU-^TJI ( j r a> 4j>oI_lII ( '^j ,^\\ i"\ 1 Al4- a ^JJ 4^LuoVLj 14_oaJ)VI t -<M ,>, tlj 
.^LVI J-A ^ La^Jl£.j 1 ^ 4-tC.l M-oll 

JI 3 U ^UI t_JjUtlJI ^j-A JlcLt^m jLii! (jl ^y-f-uJj Vl (_<-Se-)j 

|_ 4 j ■ <3>1 , ,r«j ({jlSLa 3^ cr^ J-Jula 4 L^jI^jwIj ^ jJaj 

^L t -4- t ^ dJJjLj tCjljUt_JI ^Um ^yic ^»mi^ j-* (j - * 3 

d U,,.tl 4>LjJ,l ^.lJ_<_U <LCV,jJ^uJ| 3 U ^_y^J 4 >JlA 

.4JLl4_*J1 4>LjII jl 
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CjjJbil ^jL l 4- iS LH CjjJbJI ^u-u\ J)lt*n 
t4_usL>. i^ys 1^-c.V ^uJI 4 -uLl^-i 5LI' jl jI! 

i"\\ A \ z*. a £_a 4_uU,l (^jL>JLl (jj£ i _ r 2ij Ju9 ^1 jI 
CjjJLlJl jj! t^yz j-Aj t4x.l r <«MI 

.CuJJu>Jt 1 \j « r 

j_j cj^JuJI 1 j-a jLjT cjj-^Ji 

^jJLLlI 4_ae-jpj t QjJLJI I JJt ^j-c U ,^>)\\ 

^ L4^_JI (^JlII Jjl-gJI ^yC.1 ri«MI 

Jl>*I 4_3t_ujj 14-uL l^-iSU' CjL cl M^ill JLjc-o 
. JLjc-4 4I<jJl>JI Ll>»jJ1 c-.<-JL-uLj JjjJl 

tCjljLc.J l_-tj! J-UJj 3^-Sfcjl ^j_S l^i^ljLC 1_4J 

4_J_SJLj 1_4J 4_uUI ^jL>JLl CjjJj eillj^ Liinil (jy4^ 
<- «ir. 1 <jV dJJjj ^lill L^j>ol jjj L^jUii^ ^j-* 3 
^lc ^Uj CjLL^^aj d j r 1 >/^11 CjLxiUI &JJ& 

.jLstjJ! jl jl jL^jVI ^loljdo 

t(JK uiVl JJjlLo <Lcl_Lu^JI CjLllie^j ^Lll CjjIjj 
SJljJl thj 4jIjJlII SjuJufo CjjJbJl tjfA CjVLx. dJLukj 
d/lftTuTul £)! jJLs 14_<_u_li 3jj_La_>J! 

L-SjSLJJ 4 (jr I_J^J_cuJI jl^jVl Jl2w1 4>Lu3 

JljvI 4_j_b L«ju£. t(lset) «c< j i mjI » j- 4 j ^u-uLj 
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♦ 4-LftTuiu-A 3jL?t_u_u VI 

J Q <tl I JJt ^isLai ij^£- 4-oLLU j-iL-^dJ Jl>.| £)! Juu L^jii Id Jl3j 

j-^JLII ^L-a tjr 3 (J1 9~ mi^U 4JLjLSJIj 3j-jl tvUI il jJ.1 jj-c 4 j 1 31 V a 

.dLJLl ^ L,,, 3^ cLajJI c-jL^liMI 2ULIS 4_3 _l3j ^3 ,U 

*U! ^Umi J»~miI jl3^ JjL^- 4 c_ol_>. jJsj jJsj 

Lr^I t^JjLa-a c_jL_t_uV jjLajI 4jVj jL^jVI Jl>.| 

. j^JLII IjL^J SjjUJLI 4jJu Ju>JI ii.lSLt.aJl JajU-%. 
4_uUl (^jUJLl ^ ^-3ij ^ylll 4-tcl m^iII cj! 31-L-U J< iVi t4_alc 4-3 -c^jj 
cjL3JL>JL1 Jl_a c-xJLcI (jV adJjj t4_i_j_Jl j-o^Luc. 4_£l£" ^Lc. 1 IjJai* 

.^LtoJl j-jjQJI CjIL 4-uLl<mSL 1 ' jljJll ^j-0 j-u£ 

J^cJj Vj tCjLAJl Jlj Jufo 1 * xa j. | _}|j_)J oJufc Sjj-Laiw ^j_a La_aj 

jljJLl t>J_A jj| ^ 3 « j dJJjJj tSjL u JLl 4J»J «UI1 C.<^>o lIISLoTu jl 

. 1 JloI jLtiaJl L^1 a£ ju£lui±2 1 1 ( jr 3-l3 ^_pil 4_uU,l ^jL>JLl 

Ju9j t4_ILt^ .ilj_a tjr ic CjUUJLI ^JlA jlbtj ^jLo^Vl 

JlcI mi" Ju9j 11 ^ j 4 ^ 3l~ ^yltJl 4 j_ljJ 1 CjLjSLa j_c _}| jJJ t>Jufc (^oju JcLalu 

(^jl^JLl <?Lj-C L-tj| jJl Cj^-t ^\ jLc <j_a J jJ3 t *t\l , .,1 cillju 

•ijsui 

t«Lt£. Lu-aJ 1 CjUL>JJ CuJ^>. 1 ^^yllll Cjjj^_lI 1 ^-bju <j_a ^A_u 

t>J_A ^y-jJl ^tj-ll (J^l ♦ ; (jl ^y_cl_U-ajl L^J-t-^j l t> l_U3 

c^L»-<Jo I 4 jujI J1 JuL^j Juj_j t^Oe-ou^Vl jlc t*llg~ > in CjI 31-LiJ.I 

4_3j)j_*_ll CjLLUkI 1 t LT J?c_t^aJl t <^.11 CjL3JL%_a 4_SLL^IL<_uJ La ^Ic 

jJj ^yJLv t4_t£.l_u-£aJl CjUUJ.1 ciUjJj . Cf LS *- t j-uSLll L^M (<(L 

^LJ.1 ^ ^1 2L^J! cl^lSJl Jls ^ v ,„r ,1 t2ULou ^ 

.t>LJLl $JlA c-tj| jJ! (Jr^JSe_ou^>U L^M ( ii 1 Liinn 1^-13 ( _y-3lj ^ylll 

JJlJlTlJJ ^_y_C. Llj-^J 1 t Aj. ,^ll t>l-L4 l^L>] ^yllJl 4 -uLumU 1 ilji.1 ^LpJJ 

tdiUmi oJub l_^J_4 jJu^aj ^ylJI ^ll^Jl £jj ^ylc. Jl^Tuu (jy-Aj t L^£.1jjI 

.^^->0 ^yllll 4 ^L um SJ' CjL>JL*J, 1 ijr L. 

1 ^ t?L}-o C-JLcI JljvjJ 4-£j. "i mi x: Jil Lijli (jJl_L^£ I_djj 

3j — l - l^ 3jj) U-%. JltAJ V (_y-Aj t U>J_UL j JlC. 1 J-3Jlj tJlLa ^cLu-taJl 
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iPUuSJI igJGJI 


jljJLl I y\\ • *\\ cJJ jj 11 j i < (i “i 3 , ,m [^jla ^>SLxj 4 jV 

0 LuJI U>M 4 ]jU lO^V! ^Luu^l 

1 g*M mm c 3 t^T) cr-^^ 4_uLui_xSL!l jlji.1 ^j-o (J^>.| CjLc j-qjzs-A dLufcj 
.SjLuaJI LfcjlM(j_« jl L^_La > »j V mi ill L^jLjj 3 Jj J mil 

CjL_l£j_4 (jJz-s ljj 14 j f. 1 i <!I CjI 3 i U £-j jj! (js>*} -iljJ»l &JJb 4JllL«! (j-aj 
4_aL_aJl 4 ±u£]| CjI jJL3JI ; 3 jj >>>♦!! (j\jvjJL^JI CjLi^j-o q^\'J ' Atl 

.cjLi£jJ.I (j_c La^_lc.j <! cjLu jJ,l qs* i»^ :J!l« 

Lfcjjl ^-3-uj 11 gj4 0 .3.1 j ^ jy IlII 4 - u -i lJ I JuJufu IjjJj jljJ»l oJl& (Jii-a c < 1 < <nj 

3Jii, L&jLj 3 jLCaJI 


:mL*IY£iLa &49 

jl jL^_jVI ^L-ca ^Jj LL cv I i—ij 1 > 1 * 1*1 (_^3JI 4_lc1 '11 «o 11 CjI 3tViI,l c 1 i 1 nil 

.oLJll 0 J 14 ] juju m cj jij cjIjl^I ^ cjIj. l ^- J I 
j l^jj^i J^_tujj tc»1 UJI ^ I cjLiI^_J.I ojjt s s j>'~' * ^ 

u (jy^JI 4 JLl 3 jJI 4_o-JI CjLuISLII 4U ml jj (j-c^JI 4 Ijl4 SJla Juu L^lc 
jj-Cj V 4_la_j_<_u_j jlj-o <^1 dJju t4_uli,l ^jL>J.I oJJb 

* 

I ' A I ”*■ ~ II J ^ > Mj <^JI 4_CLLu-dl CjLlklll ^j_4 ^jjJI I Juh L^jJUJ 

Ij-u£ Ij-La^ J!Uj t (Soft Detergents) «3j-<aiJI Cjliia-Ul)) ^uL) 

. Jlaj o33^ jLCaJI L<kj3l (jV 1 4 JLu JI 

^ < <iLj i_£j_jlj (^jJI O-jLIlII ^jJJI 4 jr 1 M^tl CjUI^JII CxjI^ I jl LqI 

c_<_>o ciSLUJIj JJLtCJI ^jLSj Lr ^ (Hard Detergents )«3j m. ♦ tl CjI 3t^iU» 
.sjLijlU 4, t , ,un Li»jjJi]i 

<3^ 1 Mt tl CjI &JJb (jrn I Vi II 4 3 j 4 jJI 4 _jj>J I CjLoISLII ^tlalLcuJ Vj 

4 mi 11 jlj—CsVl (j - 0 cm < in <■ IA ^^litliJI ‘ ^* 4_j dJ JlJj 

^1_LXJ L^_3_j_L2.^tj 4_L<-uj CxjI^ I n ^ ^ ^ 3 m Lb^jl (jV t L^_l3 Jcw^j ^1 

.3j_L3tjil l>Lj-CJ jl J-4^l 

w ^j| jL^jVI Juv 1 dLua CjI# t I 0jj£> ^L3JI ^- u 
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CjjJu>* c< I I < «.1 j t jtlcj^5e_^l j-^ill oLua Jj-C ^1 Cjjl 

<j-« ^LlU 0 jl^j La Juja taU! ( _ t £ c-uIjJI 4u_aS LT b jujui 

.dJl a Mil (j-^J t4JLjj9J 4 _l>. CjLuIS 

(j_a |lTlS_3 i3~y~ u <—S^L>- lO~^ j'>^> ^ l / «>^tl CjLiLaJ_a_L!j 

^Jl_a 4_^LudJ (jV cjLL<_uj_aJI 3jLa ijr l^. L^jSju ^j Tu> ij cjLjia-UI ^IxJt 

.i ^jUr.tl ^lc ^cLLu^II i ^Ln/11 3jJl^ ( j_a Juju 3jUI 

(jLs (-LUjlJj t^jlSLo JS ^juJI 4_i£.Lu-saJI Cjluia-U I jl at” < »1 j, nil nj 
jJu9 cilljS (^jIL>u tCjluia-UI £jufc luLaj iJu^uJLlI ^Lus 

jLgjVI ^1 CjLS^JJj jljJ.1 <>Juk ^ur is>]\ i—3^ <*MI ^Lj-a J-a^>uj 
l;t _3 jj 3 , ,,j Atl CjluS^_a 4 _l<_uj Suluj ( j r £ 4_iC.Lu^uJt A Us #t 1 lii^TuToJ CJLJjuj 
JlSlII ^-LtTullI aiU. 4_uU1 ^jL^J.1 4>Jufc Juscjuj 40 LJ.I 0 Jufc 

4u?e_ lTlj 4_juLJJ ^jL>JLl ^Jl <J_uau ^JlII jj 3 . ..j A tl CjluS^-a 4u-aS £_Luj 
juialjj 4 jLuL& lju>. 4 _j^.Lu-^JI CjI JuJl^JI c_alj-<_uV! 

£)! (^uJ 1 3 a t 3jL5eui,l CjLjVjJI CLujj>- I ^ylli I CjLuL-uuw^I { j^jl j £)_a dlj 

Cjlj-ut_JI t—JLcI 4 >Lj_a jJJ jj_iL_<j^uJI CjLSj_a ^j-a */ 70 (j_a cu^JL La 

^g.<lajjj . g> jr 1 /.^ 11 CjIuJu-lIIu 3_La->Js I (J-u-ujlJI 4?Lj_a ^yC. G jL^uVIj 

4>Lj_aJLI CjI 3 lo ;ll ^jufc 1 ^ j m >n 4-al < n-v CjL_uIj jJI ^JlA ( j r a 

. 4_uu_LLaJI 

3j—Lutu :dJ j 4_liLaI ^j_aj «4 K mi 1,1 eJJb ^j-a ^aJL»JI JjJ ^vlujca ^uluuj 

1 1j_4jiu^_<jjj iLjuUl ujJuv j_uj (Constance) « L )-uu11mmjS)) 

4 1 1 11 ') ^)l ^1 4 /2500 I n \| CjLSj_a 4_L4.uj 1 ^ 1 ^ CjjIj L_4j_a-dlj 

(ju y mi C.j 4 in jl Ju2_aJ CjuIj jLs 3j u ut -J ' 4 >JlA CjLtS^J»l 4 >JlA 

. 1920 

:4±*3A)MjM1 

CjljJLaJI uj 4 ^y =>LuujJIj 4 t j^jjJI : JlLa 4 JLl3jJI CjI jluJlu CjjJbJI J^<-cu 
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iPUuSJI igJGJI 


LsL^TlA' 4 K miU 0 JlA '~> j ^ Ju9j 4 K mi a djjJlj t^j-tajlSLJL^ 

LgJ 1 a^ t^l_<_u j—ljLj CjIJ CjIjJLi]| 0AA ^jV l)- 4 

. 4_pJI ^ 3jJl1II 

J^UTtll JpljJa ^Jiitlu-uj ^I 4_lC.I_Lu^JI CjLCuJI (j! ■ 

jjLuaJI :JlLa £)-« <—jII^-S ! fiLuLjj-^JI LaIj}L>. 

jJj0 ( j ^~ i-^3 Lllit_a ^^T(->iJ iJjJSJI jLc.J ' Nj 11 Jt_u_u^j)j Ju_A glS 
oLxa J-tbeTJI L^L>. ^j-a <__jj_tjuJ ^jJI (J-ujJI < j-° 

.<_3j-uajl 

IjLITljI LajJl^I ^j_a j) Aj t4 _Lj_32LJ I CjtjJLijl J^jj^JI j-ljuj 

oLj_a j_a L^jL_l£j_c jj CjljJLaJI ^JlA L—ij i hm LaJu£.j t4jg mi LaJlJuIj 

I ^j_g i_.t_u.uj L^jLb tCjlt?Lu3 ^J1 ^cLlujJI 1 ^ «>^tl 

.oLjI! £JlA ^JiicILujj CjLoISLII £-J jjI c 3 L< •>. I 

Jlo£ t LujJij LjlI 1 (jlSLo ^ ( _3_uJ)JL CjijJGJI 4-lSLtTu.a <**' k*v-jJ Ju3j 

((j-lI^ c<jLlu)) ^j_4 La j-Luj ^ull ciJLg_<_uV! J_iL>o jlIc (j-cj 

. (j- 4 4j _u. ua jUT ^jjj^j 4_j 1 1969 ^Lc I ju5o 

t 1975 Luajl lj_t_uJj_(_u J_u}JIj O^llII 4-lSLtfli.ts Gxla^jj Jj 9 j 
I^aLus ^jIL>ijLeman))(( t jL4jJ)) 3jujfcj ^u^u_ujj_uJI aLglaJI ^ t 3 mm^I 
. Jj-ijjJI ^J-A 4jjLc ^_lC CjIj-jS^J 
(jl 5j_tat_JI t>J-A t?Lu3 ^lc. CtJjj>.| ^yjJI 4 3 j4Jl11 (J-lILjcIlJI (j_a CT'-p 
^1 CjL 4J-U0-JI (j<^i♦ t4_jJL*JI jljJ,l 4_uaL>- 4_j_uaj ^£juJ 

.(JJjJI J-^J t?Lua 3^- C^ . J I s:L« 
t?J lA oLjua Cjj_Lj u _ujjjJI <- 11 Mill (j 1 Juu L^_l3 JlSj 

^_LLCi ( j r Juc. 4_tsLUI 4 _ljLl4j 5LI1 ^LuaJLl ' (jl ^yJ] ^_>*^j jojjJL 
4 j ^ n ^ jJI j-^-lII <?Lu 3 jJ^JI I JlA (jyic. 4 jjIL>J.I L^jLiiit_4J ^jj-jJj (jjjJl 
. 3j_pe_iJI jJA t ^ 1 U H 

Ju>.j 1 ^ / a 4j>.jL>JI t Aj. j_jLuaJ»l JJ_A CjLJiit_a J_lL>o 

t^-u_uVI Cy* CjLcIjjvjJj^ oj. mi c. jj^j L^ISL La L^jca J_^j>«j L^jI 

^OJJ ^JJ^JI ^Jl£ 3j-L-t5J 1 4-LaSLII £JlA ^yJc-J 

(j! Jj>.J 4J| VI 3j_L3t_til <?Lj_a ^JJ>-1 3j_a jLaj ^L_a 
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jtta V f m Ja V <^1 ^Vl vSlj.SJ! .,Ub iSlLJI JjJtl 

I JeA {j _-a j— l^I j-L^j-u-i L^jLlLs cr^P 't I Jl^j 1j_j!£ 

.jJUIl 

«iLU_S 4 -oILaJI .itjJJj tCjl 4J < n^JI LT ic. Lulj ^ Jjuj liil a < <iVl jjV l^_lajj 

jil JulII \-4-a\ <<i*v| ^ tdj-L3e_JI olut ^ jIuj < jr iJI ciJLs-euVI o^ 

• ^Jl£ ^j_4 4_J Lc 4_u_uJ 

«oLs_jJ» fjU j t*t i'll g < «V1 ^1 t I o' }Ll 3 Ju9j 

(JT-&J tLjJjJ L^_J ^j)<; Mill 4_u_u_<JI ojj 2J JfcSjJI iy* juJ Lr ic (J;jTl>o 

O^Lloj JlSj tdJl 4 < nVl eJJb o^jJI ^Ij^VI 4_5e_eo j-u^ \jJt 

. juaV' 4 jI_£j ( jr 3 ojJjJL ^ g mmHj 

t ^ «✓>!! ^Lus 3^>.jJ,l 4 _u^ CxjI^ LI 4j! JlZulXI o-« o^ jJaj 

t^yjLj.^^U J-iLtlJI juLeo-a CjI 3l3r a 4_JL>. La£ t 4 .L l L uo 4^-C.l ? i«MI 

O-a u-utSLa ju-a ( jr b JjvIj ^ljest_ila (jr Lc L^_aLl« JjSjJ! 4_u_aj Juju V 
3Lp> ^L, Sj-L.^ L-s- JiLa-i ^j-I 4JLia^JI 4 -l<-u-LI1 oj\ jt> (^JLc i^Li»l 4 ?jla 

J_jl_ 3 L^_3_uiieJ JlIc l^_u£" J 33 i m 4 m tirtl oJlA o' Leoj_eoev t 4_o>JI CjLoISJI 

.CjLoL>JJ £ J_& L^ ^ 3h ^1 3j_jet_Jl 4>L_a j| / j q <tl ^L_^_j <_dJj 

jjJLlt I JeA (jIj 4^ _ LOfc _ eo j— 1 £. o^lj-^V' I JlA (jI Juu L^_lS Ju9j 

3 Lev ^ L 1^ I^Joev t 4lj-iJI Ce aJuJ Ltbl^ Juu ^_e^JI £j-a ^JuLeoJI 

.^jL-ajVI Lu 4_evJI CjLuISLII eJjJbitua 
jn J ♦ 3 ^1 4_pJ! CjLuLLII o' er^l LUj e « mmII jevjuj 
jLjVI j*j_a c H 3" 11 ^JLc 3 jJl_ 3J1 L^J tdJl 4 < <iVl Jiua t4_uLU ^jUJll ^Ju4. 
jJLiJI I JlA j-x^juj ^j_3jj 4 1 ^j4 q7m»3 4?LJ.' o_a o-U^JI j-L o-« 4 JLu_loJ! 

. L^a L(-i.ev I 

^ J) />>r. l-j£j~a 4- Ll A ^ic L^cLaev 1 ojjetlb (JiL^-euVl 

eJ Lo-l-u V' 4?Jl_A Ju 1—LlJ Jq—lJ Jo_UjU ^jJl «OOJjJl (J-J-Ls ^jLu)) ^C-euL e_3juu 

. CujjSJ 1 CjI^J ^Jev] J L , ,,1 

4_e^5LI ij? _eo^Vl Jl>JI JujLStlu 4 _jJ,L*JI 4ee_eoJI 4 -LlA Cj-oI^ Ju9j 
0-« c . » u > . Ig jlf . Ju>3 VI c-escj ‘ jLujVI | C.lo> ^1 Jo-Jj ^^lll 
. ^-^-u-uVl o-Lil I j-A o-^ ^io~! e T ! ~^ a ® ^ 4t_jL_<_o VI 
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iPUuSJI igJGJI 


J_>JI t J (jl i / ^ I ^ Ijl t Lj a^cuTJI 3jj_Ujv. jj <^"< \ (j I LuSLqjj 

I j| 4 J n ) Jj-UI 4 _lII Ju9 l J! !jj4 JL>. (^L) 0jjL>u c-OEJ V jJI 
J}LL 3j-jL- 3fc-j c^JLu-uT ji-xS^ L-a-uzjj La!j^>.jJL£ 

* ij £\3~y uj ' 

4_J_jUI cdL^oVl £)l t-LUj ^j-C III 

1 -'t\l , ,,\i t jJL^aj V 4 _cL_u t 4_L3i]l cjljJLUl x>ju^ i4jjJJJ 

4 j 1 a c. (j'd ciJJjj Lr^ 0 I 3 JLUI £>JJt> 4 -l ^ 4 _JLl 3 Cxjl^ 1 

ju>.Ljj mi a 4 j U f, 4 _l>JI cjIIjISLII 1 I cjI^JLUI &jjt j-jf^G 

t cjL jj-_tiu_xiJI ^Jl oLtUI «Utl ^lji_iJI 3 j^j ^Lul ^<tttl 

er^l L^tj -^lUxiiVl 

ui ^PdIj-C.1 CjjJ_>. J-pJJLj ^ 4 < <mI 1 t_ <t 1 <m j 
c_-<— t - l iL j L-cLc ijj^-»-tl> c_x_u_u jj ^1 Ju-aJLj ^-uL<.u->-VI 

clihl^-U-dsl CjjJl>. lUG ^1 La-Lo i<La_tA>J! ulll CjVL>. 

J — ^ ^ <J x3ju J uT uJI ^-4-<-U- J I CjVL>. ^ jl_£>Jl Gjujuio 

.3LsjJI cjjjLstj 

((j-Jl^ - CdLul) 3j_pe_J i_dLa_<_uVl ^LcaJV I J}_lJ^J I (—3 LLal£' I jlil jJij 
^1 ^_AjLLajI CxAlj t3 cjLjV 1 1 Ju^ {^a »1 4 if. ^Lo T laI 1969 ^Lc 

^Jl dJJG ^ g • A \J t 4 _Lj_1GJI CjIjJLLII x?J l^j x)LlU CjjIj ^yC. ^ulillll j U-^.tl 
tj-A (jr -^ c>j Mil (1,1 3 j-jlTlSLII cjlj-ptjJI oLj-a 4_uaj^ 3JU^tj ^L2i! 

L^_A>l_j_a Jlj>-j_j Cj 1^-jj^-lI 1 x?Jai) ^laju (j! 4J_^_>JI ^(j^_ju Jj 0j 

CjL^jJIj 11 Ju^ ^j-c Lie 3 ^->. C^-aLs dJLIjJj (j-a 4_lilit_4 <- .»-<-tl 

CjLGsLjJ! 4JjIj_a C.<Jtla \-<S iCjlj-ptjJI ^j-A ciJl ^ t dVl j_Lij 3 

.^jLaijVI 3Lp. Lx-£3j_>. L^j xLuLII 
3JljJl uiu 4J?e-/lp 3JUj>JI <?Ju 4> L&til cLLl^jj ^jLlllI OjJl^I 

2L>oLlJI 2ULm dJU^uVl caLV^I 

^J-lL^Tu cdLafe 4-pe-t^oi' CjI Ui t nil tiJJjJj 1 CjI1 oJJb ^yz 

1 4—lIjlJsI 4l^lil ciJL^-t-ul Ju jIjT <—£LLal£'I tC jLlLlII &JJb 

43^U! cjLLdl <—.A^-Lxtj cj! Ui Mill x>ji_A * ll!VI La^_lc. 
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I 

I960 £pl_Al J^jjJta oLdl cj ji3 < ^ *«~^l 

JlJV. 1 (J_A LaJlu^S fd (_yI<JI (-dl A < mVI ^L-0.-V I (j 1 ^_l 3 jJI ^JuLfcTJL (jrlp 

4_j a miU j_>JI ( _ r L^ Juj-j JajjJI jds ( j- A (jLiLJI ^jLstlk 

(_pdj-cl ( jr 3 (J_lS ^j- 4 C i i ii ,n JlS ciJl 4 * »^M 0 JlA Cul£j t Lufc-ua 

4_jLa <j_a t_jj_S_i L« 3Lbj cjj! il_AjJjLLj ^j^_4 ^ylc. /a a < <i~II 

^ J i -Ltl Ijufc <?Lj_A JpjjJI t- <1 Mill (jl JUU La- 1^ CT'-p J^j 

4_jl_A_Ljt_A-5 ^-aJL ^LLuiil ^ 1c. ^LlU cdLp^o>Ldl ^>L^a j>I ^jl ^Jj £_>.^j 
. L$2>JL_A ^jj.} g-L-UJ' I JlA ^L-A (j-ljjJL ^J-A^dl 
^Lu t 4_ulaJi]| JpaLdl (JLa tt jlj»<udl 3j_ULdlj 4Jp*_UI JpaLUl 

tCjjJLjJI jjl <s~l A {j-C. ^_J_uLiuJI LfcJUU ^A-Cj ^yjl-LA-tSd' CjjiliJI Ijufc (j-A ^_JI 
. 4_lCL «-^ t1 J)LHI.| 

Ju>-j jJ> (j-Jj^e-LiJI jJjLLj u i U 3tl ujjJI ^j-A ^jj tiJLLi 4 J!laI <j-aj 
CjLj'j- ljv i_£j| ^j_A ^jCjJI <_yJLc (j - * JJ^J-A 4_U_uJ L^-a1 t H*wlj 

3 Juju j-Cuu^ tJ^LLaVI ^ jy ic. LfcjjLsu Vj ^ jj L>311 <d 3L <t I < L 34 

. 4^jjjlI,I CjjJbJI jjl ts> a JuuJI 

cddj^ t^—A^M 4 mi AJl-11 ^)_a Lclcu 'by -£&LLJI OiXJt dJjLl Jl£^ 

.4j^IL>ai 4 j^ Mi*>dl CjI J_uJ,l I Jul 
I ti ^ • A1 1 1 1 f l I i a 1 i a ^jj I > " | ^yL t & 11 J L t ♦ | A LLJI 01 l b' Cjj_ui3 Jl3^ 

CjIu^ mi 3 tl ^Ju>.l ^ Jljuj t aLII ^j-a jJjJI /^|7 aL ^j_3j 

t UJ Lj_LiuJ I £jt_& ^j_A CjLlAJ L-J La-<-u V I ^JUUJ U. 1 JJt ^j_A Cjlj-JiJU 

CjIj-uuu j-jLL jl t^iU3tl uj jJI ^Juuj 4l Mil < till <>JlA 4jL^j ^y£j 

JjjjJI ju^p ( _ r ^ 3jLj dilj c-t^euuajj i4ujlll l1!La-<-uVI ^ 

^Lt-oJV I ^j_L3J_3 I I Jl_A JJlUJJ t 4 -L-oL-uJ 1 ^JLA CjLaLw (j_A 4_3 Lv 

.aIjjlII 4l miI mi 4jLp j_3j ^_yldl CjLI^pJI 
tiil-A^oVl ^-da^j cdJ j (JjUJ 

I Juk JLa Jjij 4Jjj Mill t4 j iUntl CjLIj^-l>J' ^JlA ^1 < n^-l ^LuJI 
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iPUuSJI igJGJI 


j~u2>\-j-£. ^ 4_jJL>*^ LaL^j d Ajt^> < ^U. 1 '< a 4jjJJJ jLLiU ^j_4 Cj jirJl 

^j-A ^jjJI I Jl_A> ^-Ic. fi.[ «>»3tl < SjuJui 4 jLlC. i^j-LSU £) I L_^?CJ LiiJjJj iCj 

.^Luu£] I C^lUt 

CjLjVjJLj • ' '■ (j I ljuk 4_3fc_L<^ C«-tT(J L^_4J 

(j-« I Jl£J 1 <>>jl C^J_U-ol ^yic Lfcjl JlC ^-ualLSj ^Ij tdJUtlJLl 

: J!ic 4li2iJI cjljJLoi! Lubji till j3^ 'j J 

Jljv ^LJll cjIjJLUI olxjt fiLu-uj 3jljj ^-^3 

{ j^\ j-C .I jj) ^ tA> ^_]| ^J 3~*3 11_aj-tTu-U 4_>J1 ts> oLJ.1 oJUt ^ 1 £j\jug 

^Lljjl (jj-IJj t juSLII L-jjj ^1 ^^loISLJ! • L^jjJjLuj (j-* 

.^L*JI ^-4-<-aTlJ I ^j_4 4_1L». ^Jl £C_UjjJI L^-Lu i^jJI < ♦ «>> 


I JuJufu Ijjj-ds 4 ij3~rll CjljJLaJI <>JlA J!la ( jr Lc. 4 jjTl>JLI 4>LJlI <- i \ i n") lLUjl^ 

.*Ut ojufc ^ L> i_uu ^sll 4-pJ! cjLSISJ! Jlij c£]U^u>U 

j-uQil CjI j 4 ^Luu^ 1 jlI jII £■)jjI JJlaHj : 4_LLl>»jJL^J I 4j^_c^jl!I CjLi^jJJ 


4-ic.i m^h cjLoL>jli 




. 4_al_c <XAju2 j 4-u-JIj 4_^U1j $.U,I CIj aJ_i c__<_i_<_uj^ tVI 

(^jIL>«j 4 jj)<>i«I' CjL^jII jl jJl! £JlA j U-^l L^jjj 

O-aj ijjJLUl jf 0)] 4 jjJl^JI <—: Jla Cjlji 


uLal Ml '1 tl ijr ^L_L43 ijr ^ SjJulIa CjVLa »"i , nl L^J 1 ^1 jJ,l L^ZlITi-q! 


U >. ♦ CjLi^j-4S J!la ^cLu-saJI 

i ^ J 4 i ^jLtxuj iCj «(JZL4 4jj-tTu->JI CjI Jl-uJ.1 

(Polychlorinated Biphenyls) «j^KJI SjljJlc. J-lLUI ^La)) oL^js 4 jlju 


.(Dioxine) «(B.C.P.) ((^ ^uL» 4 ^jjjlU 

tjr^il-u^ua il cjL^Lx (yCj2L>- tjj* ' u-} )} s 

.jjJSJl jj-c clilji 3 JlC 1 ^^ ^ Jj-saluj lLsIjjj Lu3 

(j-a <—JLc.1 ^jy4^ 43 jLc 4_l3j cjL^jJLI <>jla Vj 

jjJLUI CjljZi Jl^.1 1 ^ J 4 j_lJL1j t4-^jl mi“ia CjLi£j_c 3Jl£. ^j-c (Uji-%. 

.(11 jsl^) cjLaL^_j awm 

jl i(Arochlor) «jjJ^jjI» : JiL* ^L^-ul 3 jlc. cum CjL^jJLI JlLo ^Luj 
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CL CL CL CL 


CL CL 



CL CL CL 


0 0 

• << Cr^LT J - u *L^ >) " JjldJI tpLlj)) CiL^ja 

j^Kil 4inii t(Chlorophen) jl *(Phenochlor) 

^^2 j */32 <jr\j La 3^Lc toLfelill tiub ^ 

4-C.l } ts> 1929 ^Lc. 3j-o ({ (jri ' (jr 1 ^ ' Lri }) C<la»~ mi! j2j 

J>C J*. aJUJ! L^jj2 c^-gj 4 ^Lh£JI CiL28S1Ij cjV^I 
(j- 4 ciUj j_*_j «r«l $♦**< r »l ^3 14_JL*JI 3 j Instil 1 ^ 1 <;>jj 

ijr 2 3 jLc^q jI i^l jJlII 4cl_Luo 4 jjJLo j !^-<S c< aj < <A2 

4 <?<? V a j!j_a£ C<ia*~m>l a rtjIVttl 42jj 4 -cLLus (_ 7 2j ist^LLaJI 4_cl_Luo 

- 4jr-1 / <^stl 0 ^«;j 1 4jj-guj>JI CjIjluJLI ^2ju 4c.Lu-^ ^2 

4j_uJI LLu-U !j_uG j3Jj tdJjJiggJI 1 a > Ml j! J-U 4 >JlA t rt 

Vj tCjLuJI SjuJl uli jlji.1 #JJb (jIj 1. i^ 4. i LcLi_i L$_t2 ^211 

• I dj £. LI I ^2 ^yu-LJLJ^ i 4_Jj^_<_uJ 

4_cLoj_ 1 I 4_ajl2 (j-ulj 4cj^>JLl 4 >JlA CjLi£j_c 

aaa *",[I JjjJI ^2 4jr 1 </^11 cjULklL Jl>.j 3 
VI jljJll 4>Jufc ^LuLj JLl2 4JLj2_} CjLuI <.o*wl ^JlC. £)-« ( JT ic.j 
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iPUuSJI igJGJI 


q _a <_3jJVt CjIj Mir. L$J_a gT(-u CjjI^ 1_AJl>.j 3jLstlU CjLjVjJI I j Jl3j 4j1 

i (jy -L^i-a 1 a j 3 JuJuUf i 3£ J_& Cu_aji3elu_ul . ^l_c /t^Vl 

Cj belli I <■ h\"i^r<i) 1 Ui~ V a LaJl^j djLstHll CjIjVjJI lJ ^ L$J_a Ju>.jj La jJl3jj 
.(J jL>JLl (j-U. Lt> . -ilji.1 OJ-A (j^ J_u£ Jlj Laj iJLbjVl (J\ j}LaJ 
-ilj-3? (j_a J_£ £)? 3 Jlj^HII CjLjVjJI CjLLaJLoJI L y£. JlJJ 

^yic. 4_^_<_U_>. i 4-^-t.gj (jj_d_a 250 J_5e_j JUU jJLJI t (^ySLj-a Vl C-ct-tTuil 

. (38 tjji2jl Ijla 4JLus c JlL L^a *j|jJl! $jufc (j_a La jjJa 

0 JlA j) I L_JjbeILJI CjLjIj_l>- ^^yic CuJjJvI jylil CjJ- 5C-J! (j - 4 dr'-p 

3- ib) (jlj i(j-alb* 4 l> j_) 4 —l-L-AJlJI 4_3e_<.uJ VI ^a-t.uJ>Jl (jjlitJ jljJLl 

.^LUj-^Lj 4jLl^VI ^yJJ (_y^>JI (jjbJI ^cl>. ^1 jll ^jla 

I 4 JI a*~ 1 til (j_a L*jLj ^ lji .1 0 Jl& (j - 4 ^jLlI! CjjJGJI (jl -k-w\l 11 

^yJilj La Jiic L-£3 i L^-LLjI aL<j| tillj^ Cj JlSzj Ju 9 4l5Jj uU 3*4 j^lLlII 
. jbe_J! (_ r 3 L$jLil3e_aJ L 4 J 4^selill < all 

(j-aj 4 _}!IjJJ aJJb 4^elill 4-iSLjj^aVI Cj bj-iuJ 1 (_£ Ji>.j (j| bUl ^JllLaj 

<U j ^-11 (_ r -3 1 1 CjI 3iV <n (_y_3lj Cui^ idi . ^ j S-^j- 4 '6 

4- >-l < (i a ^jl>.V! 4jj>JI CjLoISL!! jj- 4 tciJl 4 < „VI c > 11 <n La-a 


. fi[A\ olut l j r A 4JIjLa 

j-usilc. 1 3h^ ^JLcj 44_aL*JI 3^- .^>tl Lr k. CjLi£j_1I oJJb 3jj_LaJ»sJ j 

jl t jlj_ll &J-& ^Lbi 4-J-C.1 '( is~t tl JjjJI ( j_a j-lTl£ Jl2£» 4^_uJI 

^j_a L^j-b I d<_>o l^aljLie^l 


CjLt^jJLl 3jLiiaJI jLjVI CjJIj La^ j-LabJI IjlA ^j-a ^CjJI 
^jV dJLI5j i Lu 4 UJ>JL I 4 jLuJ! ^ jrid* ( j- 4 c 3 > »Vl j-a jgtVi 

. ^Ljj-b IjLal tCjLuJI 3juJui j_1I 

ijr l(JI (j^>.jJL^JI 4 jjIL>JLI ^jj>.VI 4jj)<>>♦ U cjLi5j_1I q^*} cdLLAj 
. jt «>>tl LajjI jLllcVI Ju>*Lj ij\ (jjJ ^jlalj-cVI L^Jl a»3 < nl j. mh n 

Poly) « JljjjJL^ J_ujb 0AJb 4JlLal qj&J 

• (P.V.C.) ((^y-uj .^yj)) 3^Lc 4_jlc. * (vinyl Chloride 

((J^ujUJI jLjjji^)) ^a-t-uLi ■ L*> j c_t^-a 3j-a.l i ) 3jl_ll ^Ju4> j-ui2_>o 

(j^j^La Sj-^lc j_^L) ^yjj 3j-u^ cjL_a^j t (Vinyl Chloride) 
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. L^jJI Loj 


CH, = CH. CL 
(jLbLill 

... ch-ch 2 - ch-ch 2 -ch-ch 2 ... 

CL CL CL 
«Jj-bLa 


i4j JlC.V! 4c. 1 > is> >' ( _ r 3 Lfrll < 1 «" (ill jJLc SjLU eJ-ib jjUjj 


• fjrjy) 3jLo jjV tiilij i4_u1 JUlII 4 I 3 JII U^JLI 4liju ^ l^js! jJel—l die till 

(_£ dll j^>Jl ((^J-j-bLil! {jja 4 L^ *A 4 mi l Loal4 ^ 

.Sj-UxUI 3 jUI 

4 I 434 J 4)l_LaVl 1 m 1 n~j 4_oL_u 34 Lo (((Jj-liLAJ! 

tjjibo i^a 4-oL^Jl J5I^ mil ^ ^ 4^ <»" die .(_yj» 34L0 

d)U.U.jJI ( _ r 3 3 j~ 11 ((jLbLill jjV Cliljl is~i ♦ 11 i_^bju jl udjjJI jl 

.(jLjijV! J3~ . 1 Lo L*jj_u jJjIjjjJI ajjt L^oa l^*j ( _ 7 j1 I 

Jjj-33 ^i 9 -b>J.I (_^3-Vl aljJll (_>3uu Llosj! dJLidj 

4(^-O l ^ , 1 1 jJ I d) Lt^^-O i« ; < II . )) 41) LS^-O 4 I 4 l II \ Q I I A , 

( _ r a 4 _j^_)Lj d3j ii_j| Mif.VI dsldoojo (j-aJtJ J-J-LLsaj oLijI Cl_J^33 


. Sj^JaJk! 4!jJi! (j >)«j dll jl of, 


) 4 -ljl_ijJ—) (J— jL_L 3 jjj I ^ (^^-tl—ij)) _j_& 3-) ) 11 ‘Cj-jld-llj 


■iljJ.1 dd! ,jji j-fixj jjbj i(TCDD) 4J (Tetrachlorodibenzo-p-dioxin) 

Ug_)[ i*I1 a ljL>* 4 tj ♦ ., a 4Cj—_uj 4"j o t n £_Lu^ .4 iq,,, (jL^uVI ' I 


. m L^V! 44I3UJ 



341 ^. 13 - 01(2 ,4 ,5-T)« 44-5 ,4 ,2» j«_ouL) (2 ,4 ,5-Acid 

.(2 ,4 , 5 - Trichlorophenol) «- 5 .4 .2» ^tu-iLi 4 ^jjjJ,l 

3 -° ^ J J ^ o 3 ^>* 4 JI 3 V t —)1 .''if, VI d)l Jl_l±jO ^ySll^-oV! ^j " i j*> iJ 1 Jli r" 11 1 I JL9j 
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ipLuuSJI igJGJI 


' Q Lu (jjs i4jj3l_LLmJI al_ij| j»I_lLi 3 ( _ t 3 lLsL)L*JI 

i (Agent orange) 0 a. »» I—a Lg-ba 

.«^ll Cj-L5Ej!»J«Cjj!jJJ 



tp^a" 5,4,2 lLLu^lI jjp£ piMa - 5,4,2, 

[2,4,5-T] 



[TCDD] 


(j-a iU jib (jj: (j_j5d3 ijljJJ obJt ^tukl «^j|jjl 0-bcj|» 

-4,2 ij-aj «bi - 5,4,2» i < l j~ jm l jj^K - 5,4,2 

, ,11 (2, 4 - D) « J - 4,2)) pij"j ( II I l il^JJU lS ^ -- l_LJ 

•dAWA 

bj|I jSIWLSjUI ejjt (1975-1961) 2jbdt Ja c£±y &I oiuaJI eA* 

^X-ba! 1 t-i i ,il jojj i Lila 24180 j^e_i 1 g'ija*' cJlLj i^l i~j4 i_j 

. jl'i’s a> 680000 ^acj j-Lj 2JjLi> diLs-Laui ^ tiiLUJI 



CL 

O 


jJLS 1 a (jl jjjs Jij V (jl^ dll Jj i U aJJb i I-—1~ 4jjjj_La] 1 a i U a 

Ijl^ba I t- < 1 ( II 1 JLAj i«iy\ i ii^jI jJI )) £ya 

. m [A 4jLuJLI 





(4.L4 3j^JLt^J I 4 _Cj^>JL9 iL-O-UZJ ^ J^J) I J_>- JlII 4-L^-t-u j_i_uj 

<j-* Ujjk ^jI^uj 0 , 8 L j±£. V 

4j9j»j (Jl2j v^ji! I JlA £)l La£ 4 UJL Luj 1 JH2 j £j I j-j-LiI^uj ^j_o zj->- 

^ 1 ^ j-jj-j Vj ^ ♦ »-^> tl ^£i LlaLlLo *U1 oj-£j 2 oj^ L^jlIc. ^j-u j_aLl!I 
♦*UI ,jj* ^ (jj- iLa l_U| J£ ^ 4_La aIJ^>*I 4j^Ij 
j-La^.| <j_A 4J 4 JjUII CjL^jUj (>u^ 5 j|jJI c-<£j*-a^_uju c_jL_4_4jVI 

<j_A LaLa-» ^^aijeTJI c_xjfcj til! JlI^ t Ijj-iis LkJuful (j-*J 4 lul ! 4jj1U _jljll 
Sj^LlII iljll ji j 4_t^L>Jl 4-tC.l r <«MI CjLjIa-*-!! L$_La JlS La 

t ,^tl $Lla ^1 L^-La t-jj. (Iin JlS La £_La c_ocj La£ tt—iLtfic VI CjI Jlj_la j| 

( j-C 4 ^Jlj ( l-lszjj 4 4_ulil ^jLUI 4_lc1 m^II CjLiL>JU aLUJ 

3jLj! jl J1 A »~ 4 O ^U SJjlU CjUcIuII j-j-aj>- i!jll 4 >JlAj3! 

.^I^_4_oVI L^.j1d t—>l Mlf.Vl 

Jj Jl£ 4jI 4 1977 ^Lc Jill ^L*_uiI j2^\ Ju9j 

^1 jJsj t4jjil>JI cjLjL^hJVI (J-aaj 4 Ai.ll cijjiull tiiVL>. 

. 3l_3jJI OjLSfcJ JlSJ 44Tli.Lv ^IjjLj S^kjJ! <L^-<-gjVl 4 -jLuo! 

4l j > '^11 CjLjIjI^UoVI (j_A 3 > l£ 4_U_uJ (jl ^ J r.j ^ tl ^A JlaHaJJ 

jl *3jljj mi tl 4 _jjLL>JI cjL^.j_HJI . J!Lo j_a L^_La ^Lu 

4t_J^_>JI JlJL_J J-tfuH ^jl AU>V1 t jjJ_A jf 4 ^)LLs^_4_uil 4 _jLlc3 VI 

.cLusLlLuIJI 4_J^>JI aLu! jJl (jIdJJLiIl L^_l9 C j-U a JI 

^LlLlS aLa1c.J SjLStHll CjLVjJI a 1 A j c, (j-A 4^,"< Ml A <lcJ^_5e_A C-<_aL3 Ji^j 

jj_A <l>oLlII jISVI <-1'*’n (39 ^>.j-a) 4«u1LslI1 cjLIl^JI < ^-a ^jLuilj 

4J1 A ♦**< 1 11 1 (j-4 LaLc M<r. Juu cilljJ 4(>Uai^Jjl Jli] J 1 Cj jltil 

J-^ (jr^ ^ ^ Ij^wjSLu 22,4 Jl^v.j_j 4_j! 4_Cj_a^>JU 4>JlA 4^1_lLl£ 

3iUI 4>J^J Ij) t's>^JU ^j| (3^-4-° (j- 4 ^ L4.UJV. | 4-U-A jJl 4je_UJjVl 

Cj LajSLu 103 J-se-J I Jl& J 4 LaLc Jlla 

. CjVL>JI (J-saaj 

aLaJ SiUl 4?J-A (J_A 4 « 4 M l tiJllA ^jl (jr\J 

1j_u3i^juj 4^1_lLl£ 1^_AJj>- (jjJil! Jj-L>lJI ^iaJU 4j?e_<_ajI 

12-10 tijUuij (^1 J-* ?■>>■ 03^* U3^ (>• (*) 
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iPUuSJI igJGJI 


.(40 i IjCIiL-a Ltls^ju (y\-uu £1 Jill 

C<-oej I» < L jJI 4 11 m'i ^jl 4_3_jj9jJI JjJLsdJI ^ lX 2 j 

cJLojj ^ *Jo- 2 jjJo. <cLl£ ^L L\ ^ ^^Jill i^jJI «^jljjl 

j-^H Jjfcj t(4l J-O-j-a) (jj-jJLtl cr^ 47 CjVL>JI (jia-JU ^ 
.CuSjil I J^J SJljJluIIJI 4-L^-t-u-U 4-lcu-lIIj \j a 
cjL^JLI (JJl>.I cjL_£j_1I 4>jla ^-cullll cjj-LJI ^ Vftlj 

. 4_Lj_l!I (j _a CjjJbJI J_aI^C 4JljLi (j-l a~^ II JjUj <^1 3j-l<-u-«JI 
CjLj^jJLj I^JJ) < .m a 4jVj ^ jr 3 CjjJbJI 4_JL>. dJj «LllL<s I <j-Aj 

oJufc ,^-3 jij-LaJI <jfuj CcaXVm>t CjjjjJI Jo-1 <jl (j^_u jl tdjLSelU 

jJ! c-t^j-A ^j_A jLT 4 _j 4j^jJI 

JlLaI <Jj tdxJjJI I JJh ^JotU_ul ^1 d 7 >U /11 ^£, CjjJbJI j 

3jj_>.j_ll 4 _j_jLU ^jL>J,! J nil llj tdjjloe-o (Jjo-I J^LdLla J A ^nt 

CjjJlLII 4_II jl (jy^ 4_*JLj 4jjjuo 4_ot_<oJI CjLLaJLjJI CjJo»j Ju9j 
1 ntt t U n& ^1 4JjUJLI CjVUJI (JS>*2 J-aVI JlSJ 4(j’\_4_4i^Jj| jJI 

3 Jl,uu £)^La| 4_La 4 4jjuJI (^jJjlJI 

(jr ^ ♦ i _ r J» CjIuJ£j_a 4J 4JjUII CjL^jJLIj 4 1 mijj 

CjLuJI I Jl&j . 3 JuLcuJI 4 _jjlj_lL^JI i__3 aj tMI C.00 4J> n\ J^eJj V ^ ^4 4 L^jLu 
.CjL^jJ.1 4>JlA 4j 4 in (jjQ \j^ JlJj-J ^L l^ LH 
(jri_xjj 4 oL^jJlI 4>Jl^J L-^-tSUI cjLuJI ^jjl3H] c_jjL^I<JI iSj -^' 

^ jJI 11 ‘ ^j^C.)) <_JjLseIlil ^JlA ^ 

Jio-lj Jl_>.J IjI 4_J I I J_A ( jr -L»-JJ t3 jLl*J.I Cl>J CjIJ-U-U 

'■ t^> 3 4 c_3 ^1 44 _j^£JI 4>jui> t ^ i (jLa Lq 3j_ot_j (^u^jjIjlII 

^1 t4j3 nil 4 _laSLII L-'a-uaji J^e-u 4 CjIj-u-u ^ Mir. J^lo* CISLaHjj J-5t_a 

4_lVj Jjo La-4 4 1 J< 4 4_JLUI j. mi t II CjI j } < till J^lo. “ L* 34 ^Ijo- jjj 

.cjL^jJLI ^jla JiX j-o£]| cjL!JI ^ ajL^ls 

:^L^f iL^^JtteikdLUffetMMif 

CjLoISLII ^j-4 4_uslo- ^1 Jjl I JlitTn-UL ^Jjuj ^jylUl CJJ-5t-til QS)*} 0^1 (Sj-^ 






cjjinJI L tCy jLwSLll cjjJgJ! jjI ^^Aju ^ld ^1 «>>^lt aJL^jJI 

'.JJ "( ~>Q ^y_J_11 dj I ^-_iiu_>tJ I dj I jL_t_l_A^ i—3 I '*«« ** V I di 1 jL_U_a -"* ♦ < ^ I Jlifc-U-U I 

. j-u5vJI L^jLuj jJL^JI LgjLaj^*. 

I a^ ^ ^JjVI ^j-saitJbj :4^rda_uj (^_aL>oI ^\ <lJUJI dJjj^_jJI 4 jsejjj 

djL^jJLl &JJt> JL>0 £)| J_jJ^IL_uJ ^1 4 dlLolSJI {j-A jLfcjl 

^JJ L^J’j_>o j t djl_^ jX\ cJJt ^IC i , ,,~ i^j ^-I ^IjjI lLs! i r, i ol jl iLgj 

. SjLua ^_tc djL^j^o 

4_LjLc ( j-« *(JjVl J^jjl (j_A 4 3j CjLljL£ »1 a 1 * II J-asDjJ Jlj9j 

^jl 4" U —ij; U”,,,,~ oLajpVI ^j-a LaLLij dLLUj cy-bj t(Pseudomonas) 

Jjm!^J)jJLlA cdlcJ-4SZ-4 JUol ^1 (^jJjJ 4 ( JljIo*Vlj 3 Jl^u£VI djLjlaJU ^J_JJ 
. diL jJl_L^J I ^j_a JJd J- L L4-U tdjJLoVl 1 Jl^J djL£jJ.I L7 ^ 

^_ld _}lj_a ^1 4JJ) <>>»f 1 jl jJLI (JjJJ^J-3 J-42J CjLoISJI £)-* I J^Jl tiJLufcj 
Jl_u_u^! ^Ij J ijjLtotlll t^JlLa <-Xr 
t3 Jlj^-TlI. 1 djljVjJLj Luj^LJl^ 4_*_a L^_j j^Co^LlII jdj 

P. Slutzeri) ^u-L-%. 4_3 j^jJI cjLuISLI! jj ^IjiitlL^Lj 4_jT <(42 

^ f ol—j mi •%. j-L-i-a djUj^-jv J_jJL>o <j_£_aj t (and P. Aeruginosa 

. 4_xj_lU I judtiu ijjJLa ^- u - t jj jl u -^ j_d>j i (Parathion) (q^jjIjLj) 

££wj-a) idJiseUi,! djLV jiLj (^3 -lJ I 4jLaL5tJ cd U>~ , ,.l dlij^ 

JJL>o (jl r.l i »l Ijj-uSLlII fjjs 4djj_a ^_uJ^j>o ^j_a 1980 ^Lc t(43 
j^-tx&^juLS (j^y^ - 5 j 4 j 2] «ds - 5j 4 j 2» c —j 1 miT.VI jLj_i_a 

. ^LjI 3Jd ^£s ^Lal^ >LlL^ [di_u_u_ul 
ju 4«Cj -5 j 4 j 2» dsjL>- La JujL3tI(il «L>-j Vj 

4 JJ >>> ♦ 11 djLl^JI (J-siAJ (j I d<-Lu 4JjLa.ll VI CjJ^fcjJ! 

(_yjLa -5j 3 L-t^j-a JlLa t«dj -5j 4 j 2» Jim It 1 g 4 1 nil 

J_u_u£jj Jl_l^JI dsldj_aJ^-a JL>-jlj 4dJ_cu^VI (jd Jj^tJJ j3<i\ 

^^Lj jLc ^^yJI ^_aVI 4 _jL^_j J < „<Gjj 4 L^J_a < U ,., <1 djLt£j_a ^J| 

4(jr^>.J)jJU^JI Juj^K jld, jl j^ISLII jld L^_La Jdl t^Ulj Q^j^£LII uVj < n^l 

.2LJLl]| 4-p^jUI dVjLm ^ La£ 

al 3 II 4 - ljv jJ^JjJI ^Ij-LaJI £JlA JlLa ^L>»j ‘-^JLlAj 
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iPUuSJI igJGJI 


COOH COOH OH 



COC 

„X^L 


3jjj_ud * t ‘ t ~j I (jl£^ <>>♦!! cjLi^_4j cjjJhII ^-Ic, 

JlLo 4 jj)♦ (^11 t4 aj^JlII 4_jj>JI CjLuKJI (J-o £$-* £h° (J1 g t” r »l 

4_jj_jH^_JI oJ~-& (Jlco ^.Lc. 4 -aLlII 3^-Ia_u_uJI £>jjj-uo ^j3 CjLiLcaJI <?Jl& 

:4*§L*I? 4 * fdUl chL^UI 4*Uf 

(^jJl ^_dsL>JI Lj J ts\ c. 4-c^Lc ^ -u-* j 4_j-oIjJ CjIjl>.I 4j^Lj tiJl_LA 

4^L u u £ jl jljJll £}£. 4_^j>.l_Lll jLLa^^fl <jI 4 -oJlSHJlI Ll>.jJjJSkTJI oJJt 

♦ ^L-ujVI 0 lrj t4 _xj_JI ^JLc. L^-aI j ^ 1 11^>\\ 


j_jLJj 4 ( _ ? _3 jjaj »(Feyzin) (((j-jj-LS# ioL>. ^tu-uLi JjVI cjjL>JI 

. Luijjjij (j^a] 5-ijJLo jljjfcj (J-4-*-o (_y3 1966 

tjlj-i- (j-3 OiF*- 5 cr^- J-**^ I j-A cr^ S-lLtH Cj jj >. 

(jWjLF^ o£>^ ‘4U ii.it'va jILo 2000 4~i« t <i 
JjLjiV! dj^>J! ( _ T S jjjjallU dLU j<uij o^j a—<-*SLa jJLa 1200 4"» (,i jja-T 

(>jLA (_5 -Lc- 4LjJL>JI (_)>!< i «uLsj(J! ojla dLSI jL*J! jjtjj 4jtjajj 

l1iVL»Io.| (ja“ jljj ( _ t 3 4 ij« '11 ' i_dl_Lifc L#^» 

• ClljUJI 
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J-331 jliil (jV {j-a jLc <-_ij-<jij cjjUJI 

4-J^Lc LjjSLa jLslJI j-tTuTu' Jui^ ^taj dJLufc ( j%3 4*1 (j-a 

. ^pSjVl r II 

(J-ftTi-Ju 1 *j ^it jjUJU diljLujJI jLiJI 4_J^Lc cJLt-ssj LaJu£.j 

^yb 170 jJsjJLLj <uV cjljljbJl tjUJI 

4_jLl^1j 4 j-th-C. 4 tini Cjj-o ^1 jbebjVI I JlA ^j| Jlo3 itltijJl tiJJIi 

I 84 j_^j 

(j-4 ^jbl 3j^ <^Ib. JjVl jLsebjV! ^yic cJSjJl (jbjfcj ^Jj 

CjJl>. I 4_(5LIj 4CjLj£j CjjJl>. jLsebjVI I Jui> jJj aJj 4jIjlH CjLjljb 

(j-A <J[$Vl jLsebjVI ( j-C j-laJllII ^yJJ 4.3 Lb Li I JjJui Ij-j_cJl3 

35 Lhi^P -4 o-® ^ 6 ^ ^ ^b^-lL 3^3- cjljLstAjVI ^juk 

. (44 4 Ijb* 16 j-5fcj L^-bj-cj 4 IjILc 


lj-Aj 4(Flixborough) «jjjt < m^I 4» ciioL>. ^u-uLj ^jju^ ^LJI cjjL>JI L«l 

L^jj 4 ( jjL-Ll 4_uJua JU.O/ I^ILajJL^ 260 j ' JlJLJ ^y 1 C, £_42J 3^-uu^o 4 _LjJu3 

.o^y^' 

4U111IJJ ^ rtl^JI < n^gll e_*5j_c Sju-u^V 4_uolb I Jl^j Jl>»jj$ 

1 ♦ mi ^-Llj 4 4_<JLiTLa (J^-Laj 3j-^>-1 4lL_u 3 Jl».jJI 4>JlA Q^SkIuj 4^1^31 

. 4j^jlo I 55 4^.jJ JulC.^ /tit ♦ btl C-<_>«J (J-gjuj 4 LutSLa Ijba 45 4_*_albe_a 

4>j_a ju>-l q-a c_jj-t_uj cjjjlx Jl 2 w 1 th-wV 1974 (j-ujLa 27 

t£_J_ublll <lt-L jl_^>JI I Jufe (-<'*-< II JJ_33j 45 jl_^J>JI J-Aj 43 j-^>.VI 
I jL^>JI 4dj-4iiL-o 6 jL^JL 4 

ciU5 ^y-C. J-Ti-t-u' Jl^j t^b-T c-Jj-t-u-J CjJl^» 4_t_ubj ^LjlII ^j_ 4 ^jLa 29 

.< it-ull ^pLus^ J-«j<JI 3j^>.Vt (J^ <_aLSjl 

^oJj iCjlj_a OJ-C- <_i_^ 111 ~ II jJi, i_^L2jVIj (Jj» i~~itl oLJux. djjj£Lj JL^j 
Lila 50 L^Lo jjtj iCjjjtAiLa llaJLUill Cj^Llcs^JI (_)>hj (J^aejj 
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iPUuSJI igJGJI 


.(44 Cr 2L>JI £j\ r n^^tl jJjL<_o 

^-Lc. 4 jj_co £-4-t-u JuLfc jLse_3jI CjJIj 4_>uI_lJI 3^itjVI cJbuuuil Ju9j 
3j_£0. Vl j-L«JU ^l jLse_3jVl I JlA ^jlj i I^IldjJL^ 50 JUU 

3 ^ J3U3 jL?c-3jVI 3cul£ 4^p-« 600 j_?cj Laj-L^ l 3x^u 3jul j <_y^ 

. (TNT) Cj . q . Cj l—t_Ls Mir. ( j_c ^jLlJI jL?e_3jVI 

36 Ij 28 ^q' ,a CjLo Ij^^ 72 ^jiL Ju9j 

.£_uoil £jL>. I Jj»h 53 jutj L_uj-aj i_4^ 

:JL 

3_4 _uoLc JLj^jj (Bhopal) ((JLjj-j)) cjjLo. ^u-uLj clJluJI cjjL>JI l^jjuj 
L^_j ^_u9lj ^y^Jj IjZLa^LS’ 580 j_*_j ^yi-c. £_3_3 j t Ju^II <U m>j 4jVj 
^j_3j 4_j5Ljj-«VI (UnionCarbide) «JuL>jl^4^-*oJ £_jIj ^jlu^a 
. (Carbary 1) «(JjjIjjI^)) ^_<_ul c.u > u ^j -u l v . J_ i . u a 
Methyl) «^J-lj-I.I cjLj! j «nj «.«,ijl» 3 jL« jl-l-JH I j_a> '< LT ^ Jo-juj 

^jj tilljJj t4j^L*JI 3jlj_>JI cjLvjj <_y3 ^L_u jlc ^yj^j t(Isocyanate 
2,4 Cx_>oj t^^_li,l ^-3uoJI 4o-jj ju£. 4_<olo. 

• I jLc 

jULtl 4_>JL*_4 ^y^ J*jCu.uj 4_uoL>. 3 Jo-j ^jjL^u-aJI oJJb jlJo- 
( j^suaj (Scrubbers) J j mi r. ^Ij-jI (j-« (j j-SLTu t<_jju_uj ^1 CjjJo. JlIc 

^jJI jLiJI (Jlj-o.1 ^4? L-4^ t4_jjL5LII Ijj-uaJI jULII 1 

.^I^JI ^1 4m^j JxS jjjuVI oJlA ^_y^ a ,^\ ,s*%~ 
^^L_usV (J_^_*_j 4_jj j„MI cjLcj^jsc-o ^Jo-1 CxjI^ 1984 j uinj j 2 ^_y^j 

Lj-^uJ ijJ Lofc jj I <" < 3 ^."<1 | Juu I 3^40. Ij j_j_u^ 3J I 3j_^>-1 ^u 41 

^jj^ituJI (jlj-^ J^l-i (jy£ Jaau-oJI <1 cj_$oJU oJJb dJajvV Jl^j 

aJLtojJI VI ^_^usL«l ^jSu *^>- 3,8 ^ Jl J-tojj t^LoujVL Iju j^ 

. JsauuuaJI I JlA 1 ^J_u,uJtJI ^l^uI ^yJI 4JLto^i,l 

J-^-jfc T u i L^HjLuo cJU-Alj 4lU»a JJul^ Jj < m»II 3Jo-j ^jV 
jUlJI \jJt j_£Jul v 34 cJJjJj nU« ,>,11 IjlA J^jtli ^JLuaJI Juo-jJI ^Jj mill 
Ij3La jJLj^ iy\juj I C. u l L l^jVi ,>. 3^ eJI f LUI 
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3jljJu_u cjI_jL^_JLj 800000 p ^^)l5L<_u j-suih 

^>>.*-1-11 i^uLj j-Aj cAPj t3jj?ti>J! crytJI (jr^ 

Ijufc j j r ic c_xJj3j *4 jJuJl>JI 45L<-uJ' ^\ 4_3j^_Ls i_jj_$j j_Aj 

^Ll<_ujjlLa>> Sjjjjx ( ^a ! ^j_o I 3l^j cjjUJI 

J_«lj_>JI cj! Jl_j_*_uJ 1 jj-o /25 ^jl 1985 SjjLt^aJI «j-$jlj 

JuJIjll fjj* */30 ^5tj (jlj 4 LjI J_cl jJj 4 jL*JI I Jl^J {j-U2j-3LJ 

.(45 £->.j-«) olim ^ - u i a JI Lh* J^' 6^ 

«L>. 4-uLum5LH cjLlLu^I] 4_u_u_lILj L!Ll<-u LoLc. 1984 ^Lc. (jl 3^ jL i3 
L^-Lu jjfjQ 4(jl JlLlII {jjz (jr^ dlsjlj->Jl (j<^nn 4_j£ CjJl>. Jl3^ 4^Lc 

JjjIj-xILj (Cubatoa) «jIjIjj£» c*j)J c-.t-uljl 4 j^jjI jLstiLl 

. 500 3laj ^1 

^ J i U> 11 jLiJI (j-O <_3J| ^Uj cILlu^JLI cLUJl^ 

4_jLt-olj 452 3L^j ^1 Lx_ 4 t^jlj-illl 1 cJju-tii<lj tJLtuil 
.JjaVI V mi 4jL« cj^L>JI I juk jl3^ U£ 4248 j_^_j 

^1 aIIjlII jLtajI (((JLj^j)) 4jjL>. 1_Ajl>.Tj 4_j^.I_u-^J 1 Cjj|j^>JI * " 31 

oLajiL->JIj oLLj^JI Ij_u^ Caa^jj 11 ^i a cjjUJI cjjiull 3jj)to-%. 

cL^-SL-^j 4_LcT 4_<i_Lb_ii Cj ^ J 3jj^_Uaj ^LalukVl 

4_4j|^ 4 _jLSj (jlap3£ I 1 gl 3*1 t<LuL u ^- t 5LI 1 ji,l r i/Vm j ltT u 

4 U j ->iU 3_Lj_JI tL^j ^J_cL*J! 3Lp> ( _ ;r Lc Ll3LL>. L^_tic 

.CjUlluall 

Cjj^fcj L^-Lc 4(JL>JJ Ijuk 3j_u^ C-uQj^ki J^j 
L^J (Hazard and Operability Study) *u<-ul c^>o jl U-^Vl ^j-jJl3j 

t 4_^L>. CjIj_^jJ_c cilljJ CjJukc. 4 (46 ^-3j i (HAZOP) 

1987 1 ^ ^ ^jJ! cjLljI—>- 4-t5L! 1 (^IjlII j-o5Ji,l J!l« 

. (World Conference on Chemical Accidents) 
Jl_ 3_3 . j—iL-t^ nij JJuuj 4-LcLL^ai' CjI 3l->JLl (jf Lkt>.^LU (j-«J 

cjI JljjLu_uJI Lr ic cjL3JL>J.1 ^ JlA JiLa * I jZoJ ^yc. LiuiiLj cjjJgJI 

^Lj_usVIj CjLjjJL! (j^AJ (j-o jl 4^yjL^^S!!t I CjIjI< ir. 4i4»"MiU 
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£)£L$j ^ lIUjlIj 14-ULu^-tSLlI jljJLl ^j-o Lk^-tCj 
3Jl». u \ C. 4-cLl us J£ iJT ^i LlU j (j I J »>» (CjLoL>JL1 <?Jl^j Cj j-lrJI 

4 3j4J 4_j1^j C.<_ > iJ till j <j I 4 L^jL^iifcXJ 3_ij-U c__ajI j-toJL 

Suiai oIUIm.II 

4_jjju-o Ju>o <LujjjVI JjjJI (j^i* j 3j-p*Vt CjIj / Mill (jr 3 tU*wjJ Ju9j 

(JjjJI £ J_£> jiiAJ ^Lj 9 JuSj i 4 _jj2. l_Lu^JI CjLUlil (j_4 3j-L-t£~ 

aJub Ci \ i mjIj t4_u^L>. 3 r (i 3j_iiaj>Jlj 4-oLt^JI CjLjL3_LII <>JlA £_ua 

1 g ? r, 3 Jljjlj cjUL>J.I £juk <_^_3 Jj jLstjJI <-ajU~I ^j^L.u-11 

L£Lj^_«I Jj>.Ij_<_o ^Lal jl jl i4_u2J^Vl ^Lol 

. 4_uj_L>J! 

(J^jJI t^yZSLJ ^pS^JS 1 3 A clUjJJ i3j_« ^-t-bjJI I JuA JL9j 

OJlA Jlc 3jLJjluio 4 _jL3j t4_UjJl]! J-L^A 4-jJJ)^ l_$_Laj 

i4.Lc-ila^l L^Lla 4_cL_uJI 4 j r 1 < /^11 CjUL>JJ oJJt Jlba *L3J1 ^yA 1 *t 
. L^Lvlj_co ^Lol jl 

tCjLLalll <>JlA tjjA Vtlt 4 _JLc 3s:La^ CjI li L>^ »L^-UJ I C<SZ-UJ 

CjI^JLAJI ^yii-XJ Lol ciJJj ^clb (jl ^pi^JLl 

Jl_Lc CjLjLaJjl ^jufc JjljL>.Lj LoJj ^5J4j 3^LJI jl t4 :J!l« L^_Lc 

Jm < ti^l ^Ij 1 4_JLc 3jIjj>. 4j>.jJ 

^p2JLJ s^PsjJlII I Jl^J 4_^L>. ^1 3" i ,1 4j1 Jl 31*JLI (j-^J 4 «=-^*^J 

* L^jLLaj <^Uj s>JlA 
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j-jHajj <L5L u u £ jl jI^LI Jiir~ t »l 

CjLsVI 4^t^l£Lo {jy £ i mU 4jj_ju>J! CjI jLui.1 

JlSLrJ . IjLiujI u^lj J>!^i! j 1 


JLb l^ .lr .i t 2b>^J| oljL-L-qi 


c^i- 


(_yl^. 4 jjIL>JL! 4j^ i^ull diL^jJil ic,jjjjaji 
o j-4> j_l£ I j_& (DDT) Cj . J> . 4 i_i_£j^o (jL£ L4JJJ 
.^jV! 1^)1 M l 11 1 OJ ^ Ml dll Jjl 1.1 

jlj_jJ^ (jjl—Lii)) ^o-tjiLi Lul j cj*> dl . J . J i_3jjij^ 

p-Dichloro diphenyl) «(jlibj jj^K Jj-yh ^LS 
<_jj^>JI J>Ls. 4_1 L<i » ~ , ,il Ijljj *(trichloro—ethan 
Ltd i4_lI1jlAI1 JljJluIu s i“i~>- 4_uliiJ1 4 -iXIjlII 

(j^o (_yh dila^M <L*al£Lo ^ till j juu JoT.il 


.js^LJI 



LoL>. j^ojj-ujI» jjfcj 4«Id-lLiI» I g~il~iai jjJSJ i3jjJ-Jull 


6-Hexachloro-) n^j l. . i^ ju-u 

i3_SjijjJL! dil jluJLI i^jai ^ j i (cyclohexane 



JjjJI (j-- 0 J j"' 1 *' (j-2 J « i» 'lj idilj m i -> JI J_da 


.idljjJI dila^l i^alSU 
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—? —O cl H "" 


L \ I ✓ 

V-K, 

C-cA , 


DDT au 

»oI jj! dPP cP^ cP^ 




£ j-a 4 <n miUj ijjJSJI i _ r lc. 4 jjIL>JLI 4jj)<>>♦!! CjL^jJlI 1 <AjI ciJLLAj 

j-uajj t (Chlordane) I I j I j (jj^iL! jJI (Jj-c jIIujjJjSLu^JI 

.4_i£.Ij jJI oLbVI 4 j^sI£La ^ 4^jjeTu.JLl 4 jj_UI CjIjluJ. 1 ( j_c .iljil 0Jufc 



Dieldrine Heptachlore 


V] pL^yi 1 £ Aj * \ <Gj Jl>- 4_jj_t!u_>JI CjIjlojlUj CjjJLJIj 

CjIjluJlI 0jJt ^1 Jiir~ i »l <_3lj»<_uVI IjlA ^j-a cJu-saJJI 

CjI JlJ-lII Ijufc (JjA (jy-^pp \-A LlHJl 3 ♦ 4_t£.lj^JI 2bp]| cij jJj ^1 

♦ Jg*~ ' 11 W Jl-u-1.1 4_j_^ fjjA '/1 5 4lu_caj Ju9j t4_t£.ljjJI 

oJljA g. i < A ^ < | Jjlj VI 4jjJxII 4_p_ui,l Cj I Jl_j_l 1 I 0j \Jt Vj 

^paju jLLa_«VI ^Lj-o Ju9j tC-slj-u-o j {_yA I <>•*** Ju9 4 Jj^1s 

U jlj-usVI (j-o l^_jit^ <- < i < n~j t4_ulil (^jL>JLl ^1 4_^pJ! £jja CjIjluII 0 Jufc 
. ^jLtjjjVlj £j\ ^-l>JI {j-a jj All ' i' ,j i4_pw cjLuI^ (j-4 L^j 

£jub (j-A 4 _Jj-jJI 0j_A CjLjLJJI A i Ju3 tilljL^ 
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6ujjuall ul\iiftlL u^Llll 


dJj JlJLJ Cj I I <>Jl Jt> ^2 /l ^ ~r»- , J ^£1 cl)l jLui.1 

t_ 1 i 1 ,nj 1 iJ7 £ j L41LJI tC jLjL uiI 0 J4J ^Juuj t _ =r IiJI CjLjI 

. (jLlJVI eJJb (jjijLuJ ^jj, !j-u£ 

Cjlj-jLLaJI A . ,.lC jLlllU oJlA CjVUJI Lr^J 
Luoj 1 1 g K tj uU4_5^jJI CjjJj «Gjj-Lail oJlA 4JJ>JI tjj* 

^ya /SO ^Jl LjLo*| J idil JluJ.1 0JlA (j -* 3 j Jl3j CjjJj 

.J^jlLuJlI ji_uJ.I 

^3 n jJI t*I*UI ^3 cj! jluJLI j-tfuTujj 

ijLstjJlj jL^jVI c-tjfcjuj 4_Cj_>Jl oLlU ,J , '~'J ^ 

^jJI *J^J! cUj£ . L^jl* 4JU_>|JJ jLLa^Vl <>Lla 4JLuju Ju9j 

.(12 jSLc) tjbfcJI {jr £ 4_l31jJ / jl U *S}\ ^Lu3 4_L_uJU *\ J 4 II <\JU^eJ 



. J JlLc CjI JlllU jIjT <—3l iVi< 1 SjjjJI oJufc JjLu_uJj 

dJli JUL^j c £ j \ Jl_l-i_U £ju& I Jl_j I 1 ^ j <* J 4 »~ < <n 4 _uLj I {JT £ Cj . J 

. 4_uj_L>JI 4jtU 3ll 3jl2il V\ * U wLlUJ I Cj . _J. _J ^j_o jIjT <—3l mh^I 
l_JxV 4_i_<-uCJLj 4_^L<_u _>1 4_j^_ui_>JI CjIjluII oJ^Jt £yc jjSjuj 

(j-a a 1 nil ^a-u (jJaJjJU JulC. 4_jI dJ!i JllLoj t4_jj>JI CjLalSLII 
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4_Lc Cj*U! ^[ 3^* ^ 4_<-<.l^--v- Juj-j V Cj . Cj . .} 3jLq 

t£)ljj^SLll J^U^j jiitIL<_ol ole. */.93 (^} 4_u_uJJ! ^jufc *>^48 

. !jJI ^ 1 <J-^tT(-t-a I J_t£. I 00 ^yJ!^ 

(j\ (jjJ Lr^J iCjLuil 3juJui L^jf CjL^jJ .1 oJ-& SjjU-v- Jlj^j Lx-4j 
t L^Jl ^<"l l »l Juu l_L«j 4 - Lu JI Uj3l dll jJj LlAJ J-5t-U 

j_Lu Jl-u-U ^j-4 4_jJl_c. 4 -l<.uJ CjJlxj 4jI tilli 4JlLal (j-oj 

4jujI »1 <>i<nl Juu ijUij JlxI Cj-imj <Lu£J! ( j-« */41 

. JJL>JI Ijla LeLc. j-l!l£- 

oJLLa ^j^SLi (jl cjIjluJ. 1 Jit JjL$j| cjLAJI I ju& cii-tTu Vj 
CjLjlj- p J'j CjLjLJJI ^ Llo.-v I 4_l 3L> cJlj Lc CjIjluII oAJb QjCt Lo 4 1 > mi 
• J>^>Jt 10 ±4* <_pJi 

4_o_l 3 jJI CjLoISLII tjjQ JH-3 4jj, mixJI CjI JluJ,I 

i4_i_j_jJJ ^^_*_j_j_laJI ^jjljlll jjJ I4 ] CjLoISLII (j7n»~ 

L^jV dlljj tCjjJbJI J_oljjj j_u^ (j_a *UI 4_G_a ( 11 I CjLoGLII 

cillj^.oLjII ^ L-4j| jJI (jr^SC-L.U^Vl 4 I > 11*1 ^yic JiLL>Jl JlcLojJ 
jj_j_LaJlj liJl 4 < oVI Ji-« ^Vl CjLjI(J-aaj Jll3 ^1 Cj 1 JluJ.I *>Juk 
♦ £ I Jjti I 4-Lcu-L<-u Jjjio ciJJ 1 5^_iH)Ll_C ^_lC 4_2jjJ^j 

jJs 3j_j_i_uo mi-v (jl :4_!jiiJI 4l Mil mi ^j-c. »1 II Jl>.I j-lc. Ju3j 
J_L^I 3j, Ml -V fU 1 ui ** 11 JlJ-lILj CjjJL a CjLu I JlxI 4^ Lx J^G 

JJ) t? 1^1 C, tiU j Ji_*_> CjIj. Mixtl eJJb (j-o I^Jlc 

^yujuLOA (jyjG Ij-tx Ij t3j_uSJI CjI^ mi> 1I OJufc (j-a 3^-Lt^ I JlC. I J^Lt^ 

J J t U olxjt Ijj* SjU-V. £)! tUx^LU jj-AJ 

^ t mx A t^4l Ijufc ^Ljj t^jl^-L>Jl ^ t mx lQ 

. 41 Mil mi tl 4 jL^j j_2j (^JlII 

diI^ i_2e_iJI ^Jlx| 4-La.LJI Jafc ^_jjG jJluj 

* (Clear Lake) «j j K» Sj-j-st-j t LGjj <? j U$ 4 jV^j 4_xSL^Vl 

^ic »1 fjx 0,014 ^ 1 (DDD) «^ j 


12fl 






6ujjuall ul\iiftlL u^Llll 


. ejjb ^Lj_c {^£> c-j^cjJLl j- l£. cjLuISU! jl^I 

5j_pC_JI 0 Ji_& CJU^/Vl ^£2JLJ (j I ■ j t C-<-£jJ I ^ i/> *\\^ 

^Ic. 4_j| J-jJLtHJL (Jrj-p Jsa_Jlj jjjUII lLUj£j tCujLa JlS 

VI Q^lil Uf^ 0^ 0,014 VI (2>^j 3j_t5tjj| *ba (j! ^cjJI 

.3^1 ciJU^Vl ^ u^U' Ujj>. 22 I (^Jl CxJt^Jjl 4 u rl 'l)\ eJJb £)! 

^u-t-t-j (^JlII • It 4-U-AjJI 4ja=-<-gJV' ^3-lUI 2500 

.(13 ^j SL t l u) t3 j- l ^- l II iii 



(13 JSLA) 

3^_l5cj» *! JljlII 4 i (iii mi JijjluslJI s-Lul CjLj 1j_u>JI ^L<-ujvI (DDD) Cj!jlj_JJ ^_j£jJjLijjl 

(jjl^ILJI oI a 4 ^^1 4-j^ mi^JI CjIjluII ^1 Jiitlu_ul <-J&lj-<_uVI 
3^l_jj cUi {j-a j_j_u JlSj jUtl L^jIjlcIj cjL^VI (>j ^uLUI 

.CjLsVl DJ^Jb £jjA 4_iL3^1La JJLC.^ 3j-l-£ 

4-jjj) ^ ^ jjJJI 3j>jjj t^_40.VI Cjj-lSk-L»JI jl mi" il tiJLKi 4 J 2 L 0 I 

4 JlJ Jui ( bl^_i_ul_l 4jj,tToJ>JI CjI jLui.1 (_^£2JU ^1 Jl3cIu_oI C_jL 3^ t 4 _Uj_*J I j-U2lA 

il^>Jl CjL^VI CjIj, mi^II 4>JlA JiLa ^3 t4jj , 11 Tr a j^lC. 4_3jj_L^jj 

j-jI£jiII 4jjj>. L 4 ] cJ^p ^L^jIjlcV cjIjuJLI ^>£L!j . ^ * L^_i£ 

•oiui WJ jlUj 

Lu^JLi »1 <<^U?tl ^Jl 4-j^-tTuJ>J I CjIjl lJ U ^ I Jl 3fcTu-u I i_sl^_<_uVl 

i^j-t^aJLl <-3 jjJI 3jjlj C^t_u-ol ^pJI t4jj. <^>11 3 Ijl>JI Lr ic 

.^jIsI^SjVLj I jj>.VI ^-u^3lj tt-jlj-iJI Ltiajl dJj j3l 
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jl (J K <"■ ) CjI I a. i ^ \ 4_u JuJI CjL !^yzjuj 4_uTuU»I jjGj Ju3j 

.CjU! &Ju&> jJllS ^1 d_I5 Jl£j 

Jui3 t I 971 ^Lc 4_uj»*J! j. ta 4jj ij)^ ( jr 3 Cj Jl>. La dJ!i 4 JLlaI (j-°J 

<jl (j-La-SJI SjJJ 4 _ajLLa CjIjluJLI Jl>-I ^j-A 4_j_ll_C. CjIj-j^j ^JL^jlL_uI yz 
jJI jj_La_S 4_<LL2 _La (j\ a < n~t! J^jstC yz I 500 £yz <_jjJLj La ^ a < <n 

.3^aLl1I 4_LjJla JU.C 100 j-5tj 4-^1 (« a (J-uil lnij 

Jl 1c. 4_uj»*J! j-t^j/z eLsjyyzy (jr ^ 1968 ^Lc JjLa-* t-yh CjJl>- Ju9j 
i^yz Jui3 l CjI^jLL aJI 4 t*n »1 y jj>JI yz <j! jjJJ! y&yy q L>3tl yuj 

j) -X- ) jJL cjLjI^_l>JI (j-o L&^_lcj jLojVIj 4_clUI ^j_4 jy^ _}Jlc. j cU j 

♦ dJ5 (j-° jl 483 

ojJU-jlj ^jJI JLajlJLs .cj! jluJLI ^Jl^j ell j3Cjj 
£>£■ Lclj ^y. La! tdj-iiLua duLsjly L$j £)J)j3L2j CjI JluJ.1 alut 

.CjIjluII 0 JlA 3j_5c_jI ^LcZCul 

l CjI jL u i.1 CiJJt yy* {jyzyiJ JlI! <JLa-*JI j.laj>J 1 IJ14] y>y*y dJ 1)£ 

«l>JL*JlI 3jjL>JU <jK t a LgojT 4J (_p3jjfcILj 1_4^ t^Jj) 

»Cj1 Jl u -U oJi^j 

jj^_5 Cj! Jl_uJlLj ^ a < tnfI CjVL>. c J tL J-L^J! tjy£ :ojju£ dJ5 ijr ic. 4JlLcV1j 

cJlL Ljjj^jj 1 1967 4JL>* 74 * 1958 4JL»> 100 

I336 ^5tj 1 <^jl ^o i in td M *<i tit! J^lj! 2UU 1500 j-stj cj^L>J1 
. (48 j 47 Liu>.j-d) 41^4 ii£i\ 4—}Lu-u^U Cj!J_ u_u SJlc JlLo ^LjLJ! 
(^JuLLj j ^ ^ 43^_d_j-o J J r. 4-2 -jjJoj Cj! JlllI.! ^jL<_ujVl j3Gj 

Ojulsoj La ^!julI! !juk 4_Jj 4 L^jLcILLflj CjHj_pJlj CjLjLuJL 

CjJLj La JSj 4CjUl^pJlj CjLjLJJ! 4>Jui> 4_^c_<_ajI CjIjluJl! (j-A 
.dI5 Laj 4 JlJjJIj 4(jLUIj 4 < jia T uJ! *.JILa 
cjIjluJL! 4?J-A ^jiaju ^yL. 3jJ laJ! I 4 ] CjU^- pJ! ^jl £yy csj 

(j_A ^ <>S~1 4 I 4 J 1^3-1! CjljLui.! 4 _L<-oJ Cul£" l_A_^_A A yy , „\\ 

4~^r i n il ^jH>u 10/a 1^ (jI CjU^_jj>J1 4>JlA (jA* jl 4 - l lAJlI! 4_5c_4jijV! ^J- lL> o 
O^i (jr* j-^ cj- 4 4 _^uJ-^u^a Cj!j-^j 3 ^yk. 

.05^1X1 ^ Lj^* 11 
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6ujjuall ul\iiftlL u^Llll 


cL^JLjlII tjy _3 dxJ^J JjjstC. (j_A 4 _>uLlII 3jufuJi]| I (j-A-u ciJJa£ 

^ Ujj>. I 3 J_U^J jJuj-a Lr^" CjI Jl u JLI oJi^j 

L^Jl-Lc ^jLi-ojVI 1 »U^t J S~ M ( M 4-JLc 4 11 n\ jJI Jlj_i _4 ( j_A 

. L^jL^eTiIaj CjLj! ^_i_>JI ^ Jl^j ^jJuj 

V1 — A -*—i- t - u' 4 _j^_cuj>JI CjIjluII ! (j -4 t — 5 * A *■ J ci>^^1 Jl ll U j-uJtJj 
1943 ^Le jlLa jluJlI I a_& CxJl^jlL_uI 4_u^£LII ja-S3j t IjLuujI 

4 j>-j ( jr Le (j-Ls (^ru^Lo 4 j^Ij jj*_Ls 

jIjT . Cj . a . J Ju_i_c J1 ^ JljJlAII Ju9j 

.CjLljLSLI! ^j_a t 4^U! <*m :£)1 £La 4 _La 

^ 1^ ni ^ i f. £j\ < <i ij ^-<-u-j>» ^13 JluII IjlA £j_a La 4_u_oj <All_L<k £)l ^JLajj 
♦ 4-l<-u-lI 1 0jJb SJLtls Cj_)L^ 1 ^ ^ ^ 


£j_a t h j <? U ^ic. CjL^aVI (J^ju (j\J (jt <jrUJ dJJj£ 

Vj jJLoIdV! ^1 J^ILLujj 4jV Bjujufu tiJJj t jluJ.1 Ijla 

.^jLo. J<S~ mi a lJ ^ JLlUVl jj-uo (j_A cjjLstj aja La Jlj jl^I 

tc_JjL?tlII CjLjl^p- 13j- l tSLI' t-JjLsellil (j -a JlSj 

. 1 g < a ^pal^-A I Sac. i M < <n Jl lJ H la_4> ^j-A JljIj j-£jud I 

(jlaS^ L^_Laj taoSLIlj 3a*JJ t j_A 4 SjUj cjL>1j,U «>>VI j 
4 _uIjjJ 1 ^x^LulII ^-laju ^Jl Ltlajl asj t(J^-A^>«ilj aLpJl j ^>1 ^ ^ 

. 4-Aj-qj-a 4_c>.I t LMisJI 

4jjJJlI 4-u Ll a - ^J' cjLLajlII Ji-juj cj . ^ ^ a- u -A (j 1 (jrj-p aJJa^ 

<?aa> alij 4jj_j_LaJI ^L<-u->.I liSLi 1 j ,y ^' ,c 

j 1 tl laA ^ a^j tCjLa J II V Sj, MiStl 

14-T(Jt_£ aJJ 4_uJ^IL>o La ale ^jLLaJ! I /A-<.tCV Ca>o (jLo^V I ^laju 

<?a_A 4_t>.VI Cjj_a 4_La ^11j La-^ 

c-jL^jjVI oa^j 1 ^ <>>• \ aJLlujI j^ilail ^aa 4_1 g_aI 

ajj^oJIj t lal^j t4_jSLj^-AVI Sa^tlll cjLjVjJI : Jila Jjall ^j-A ^Ls a^j 
<jaa 4_t-A-<-u 1 !;."■< 1 I a*_i cjja_uJLl ^j_A cj . a . a ^IaSelL_u! < 


.cj!^ mi>1I j_lc 4jj 1 Sill cjLoISJI ^j-A j,u5LI cjla_uJ,l 
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CjL j^-LzuaJI * \ (j-tC-jljJ,! ^yi-XJ L^_a JiitlL-uJ ^£j->.} CjI Jlu-o cJLl&j 


^6 i Ljt* c 3AP^ cr^ l£>^ L - 5 ^ ur*3 t^jLcIjJ-l j-<-^J 

(j-a Ujj>* (jl U£ 3 Jla L$_j3 ^-3-u ^jJI jJLUl IJl^j 4jjI<JI CjjJj 

i<Lt£j_>JI 0LJ1 I 4_1l^>oj *^£jJI ^Llaj jLla-aVI &\-Jla 4^_>o CjIjluJLI oJJt 

.J^LjjJI jlaj oLJ.1 J Jufc Cj,Jj cilljiJj 1 Cj 1 j jL^jVl 

tjr Lc. ^cjL^II JjjJ! ^j-g j 

4_jj>JI CjLoISJI £j-a ^1 • n^.| ^JLaJI I JlA jj) g h £jyf* (jl w)lA t 5 JAP' 
..*>^£3 t3^-° J£ 

(j_c L-LjljwIjJj jJ Luis . LK 4j^ mi^hII CjI JlllU (j-C, ^Llilu-uVI (j£L$j Vj 
CjI^_cuj>JI jLJu-al ^Jl clUj (_£ jV ' ^ j 3 jJ, t Cj I Jl-uJ. I j Jufc ^ 1 Jl-^Ti-l-u 1 

J_j_<-oL>J.I £j-a ^ I ^ CjLsVI 0j_A «>* 3 tj , d 3j4- ^ Bjj-t-saj CjL^VIj 


. 4jI JlC ^ (jL_uj^M L^jIc Jl^Iju ^ylll 4 j^ 1 <.o~qVI 
LaJ.u tjjjQJI Cj I Jlj-l! 1 ( ^a Juj_4J ^IjJlJI tjr Lc (j jjl j |j-i ^ ‘^ ^ JJ 

tJT I<JI CjI Jl_j_lU j Jl£> JLc ^1 JiitlL-ul <j_a J_>Jl_3 «Li^t_u^JI CjLLaJ_<_ajl c-JLLaJ 
jL-saJI Lfcj-uG JlL$j JlSj t(jlC jLuJLj 1 <\ JLu JI CjjIj ^JJ 

.(jL-ttl ^I 


CjLjj 1^3lU~ ^ylll (j-u_bell 4_» jL>JI jljJ.1 ^1 JiitlCul ( j- 4 ^UJLjlII (j£-4J Ju9j 

t( jL< L a (j- 4 cjI^ m i •>» 1 1 *—j1l>o ^ ^ ^ 4^Ps>^JlII Ijl^J cj l^_tic>J I 


»1 <>> 3llj tdjLu-sa-o 4it_u^ t Jl>»Ij (jlSLa J J-A 


. 3Jl>-Ij 4jl^ J ^j-Cuv Jl u -cj L^-lIc 

^ JlJt 3 / m 3 ^aJI 4 jJllL 3 ZL !1 4 _ 3 j^_kj' ^ 3 j- 3 j 4 _ 3 j^_LaJI aJJt cilCiVj 

4_LSU_4 <L>-L_u^ 3 ^ U»31 ^LLaj J_<_ujt ^ jr i^. 4Gjj-Laj CjI JluJ. 1 1 ^y°> 

(_ «1 < nn L^jI 1_4^ 4«Lj_uJI CjjJj 3j_t3wVI 4_3jj-LaJI a iQ* (j-* 3 

«j- u -^j t4jt^L<J!j L 4 L 3 3jLuaJI tCjlj, 

tjn)»ll 4 _j jl_>J! jljJ.1 JLqjLL-uI Jl 1c. \jj£ CjIjluII oJJt jl U^l ( JGj j 

tSjLU-aJll j_l> 1 I Jj>* JjjL5C-«3^_p^ j g»"t 1 tlj Ml**fl JLU-U ciJJjj 

4_»3L>JI -itj-t! (jl t jl_uJLI ^1 Jl3t 3<»l i_^l^_<_u] cJI_La (jj^c V cJJI ljj 

jjVI Jl».V <1 f^rit 4 j jL>- 3jL« JUju^uI ciJJ jJj tj-uQll 4 _j£.jj m f^rit 

Cjl^_tiaJ>Jl fib j3G3 V L^-L u tCjlj, Mi^tl ^j-C ^J-tJI 1 JlA < U 3^ (j^C-Ju-lmJ 
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6ujjuall ul\iiftlL u^Llll 


Lt-ui. I di I ^j_a La g 1 i ^ 11 dJLl Juj 4 1 

4_ajLa_a 4_j jL>JI jlji.1 jiidu-ul j_^_>- ? Li I <GI dJLLi ^ 

^ 1 £j j)^v" < it d)|j»A>J I £—G ^jL-ujVl 4 ^jljA CjL^V! 

1 j I *> a ^ i i^j iii 4jj mi^H Cj 1 Jlj-la-U ^L_uJI q I ^1\ A^LusVLj 4 4 <?K~ 

♦ CjI JllilX 1 4>Jl^j 41lJ1 CjjIj jLLa^l £)-* (JldJ La- 4 t^-u^ Jo. ^j| IjjJl5c_aj 
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LaLa Ij J a 4_cljjJJ «L>JL-saJI 4_jjHJI ^_uju 

. aIjl*JI ^Lul jjl <<o a 

jl 4_jjHJI 4->.l , n a (j-saJiiJI 

4jj 1 i/Vf^Vl Jj-usL>J.I ^Lul L^jjjJs ^ rtl 

i 4_I^ jJ I ^JlC. jj_U^ 1 1 ^ jj ^ JlaTuU ^1 

Cr ^ L*>j-C. (J-Lc: -SL^C.'^I ^yJI L^jlSJLu-u til! j <jV 
.*ljJLJt (j_A I^L>»Lll>.1 J-UJU 

4_JjjJI (JjSJLlm ^ 4j| 1*1 M»Vj 

Lfcs.1 Jic. (jl ylalLtuJ 4 _IjJlII lLUj ^_ ;r A 4 j^3JI 

(jL£La ^ 9 -jJI aIjl*J 1 ^ic L-JLLaJI 

3-ilJ lc! ^ 4 JL 5 L 4 J! 3j>L)Ji 
<L>J1 is> tl 4_j_cljj-JI 4 _j^_jJI (jyi l^_ta_}j , 4-LtJajVl 

3j»£JI t^^-Tt-t-u-a ^ if. i^>L>JJ fiLc.!j^J 
(j_A cijJj Jui£ t La Jl>. ^1 3j»jJl^_a ^_lxjlj 

CjL u^ 3->J. I ^j_A 4 rti~ V A JlifcIL_ul 

3_}L)jJ CjIJ^ lll J /t-<l A > ,,j Atl CjLi£^_a : JILa 4_i£.!jijJ! 
(j-a L^Lljj 3_}l_jjj 4_jj-HJI 4->j)z^-%. 

(jLcujV! 1 JlaTuU 4-coOJjJI (J-L^l^JU 

. 4jLp* 

4_3_j^_La_j 4_Lf.ljjJI CjLu-^>JJ JiitZu-ul J_Lf.j 


III 






jjfcj ^ ^Ju9 CjL_u^>JJ £)_a lj-u^ £)pa 4jj_cu5e_a ^_lC 

.cjL-lII «t».L». ^jJ! 

4J ^ Lstj-d 4 j^jJI cj! 1 /■^i->J t I q _a ^ <? r>i I Ijla Jilcjj 

t4_jj_jJI CjjJLj j_ll*j 4jI ^1 4^LudVLj '4j si «W«aVI 4_jjv1_lI1 

. 4jjUJI oJi^j 4_La_jj>JU 4jLu.U j!^_uaVl (j_« l^_u£^ <_ < 1 < »nj 
CjLu-^_>JJ dljJ! jJuLlI IJuk 4 jjTl>JL 1 4_tdj)jJI 4 j^IlI! jJlC.^ 
tCu-SjJI jjj-4J 4 _Jj_jJI 4JL^u£, ^JJJ ^Lj-a (j ^ i_jj Jlj 4_La Ujl>. (jL^ 

dJ Ju ^j-LdLj <_y3 4d3jj>Jl iLJtl (_y!J j-aV! 4 jL$j ^It>. 

. jLd>l CjI j_dlj CjLL_ uj-jJI CjLd^-a ^_a 4 1 1 11 1 

1 <>> jl a J-aJ>o (^-$3 14 _ 1 .L 4 .tJI ^JlA (jr ^ jjJlj jLta_aVI <?h-a ^jJijj 
^L j-a ^j_a lLUjlj djJLCiJj iCjLo^J,! 0 jufc ^j_a 4 _jjIlII ^JLu La 
CjLu-^^JlI <>JlA (Jd jLLa_aVl ^Lj-aj t4_j^jj>Jl oldjj *4_i£.tjjJt </itl 

: Jda JLlhI jjJI 3 jjL>JL! 2LSUI ^jLd.1 ^1 4 j>UI <> ccJLj j& 

♦ cj! j jL^jVI 

Cr dl CjLl£jJJ ^ d CjLL-ujdl Cjld^-a j-tTut-i :CjLL_uj_jJ 1 Cjl_d^_a 

jljdoVI ^yll oLJll <>Juk ^yS L^Iud BjLjj L^ApJ *4-dU! (_£jL>Jt! oL LA CjjIj 

.4_uli,l (^jLsJLl t fThV a jintl ^yjJI 4_o-JI CjLoISLII (jj* jjl& jLjj^j 
t4_»^.lj^JI t '^j <^>\\ 1 $• * 1^1 *>^ < ^jil jj^ <"ij_jJ! cjLi£j_^ 4-u-gj ^_Luj 

I Jjv 4_ul_I,l ^jUJ.1 ^1 4 T t£.lj^JI 4djj>JI oLJLlj tjLLa-a^l 

L^JUj>o ij yjJl CjL^jJlI <>JlA 4 I > H*1 Jl^J (jLp^VI i j r a J-JJ^ ^ (jl < Mj V 
^Lj-a dJjljJI 1 4a£.lj^JI £)-* 3 _}j I jJ I ^Li.1 

. ^yCLiu^aJI c^joaJI t^yU^JI 

Cj 1 ^j_a CuJ^jw I I CjLjjIjJ ill ju ^j_a dJIi ^_tiallj^ 

4 !"( a I (j-«J CjLVjJI ^_y^ jj)<? > Mjdll CjLt£j_aJ Cjj-ITlII CuIojju ( jy IiJ! 

> (i K t mjj 4jVj ^_2j (Mendota) «l_jjj_La)) 3j_t5tj tCjl^_pc_JI ojj*> 
I (j-t-LJ jds tjjd_uj_jJ! CjLi£^_a ^j_a 4_tJLc. 4-Lt.aJ ^ylc L^_A»Lj_a ^^Tl>o ^yjil 
<_3j_uaJI ^l_j_a j_a 3 j_j_^_jJI CjJjj CjLdjJLl ^j_a t U <74 / 36 j-^tJ 
oJufc ^j_a / 42 j-st-J -ijj La-LtJ '^ ^ 1 *' «^11 t^jJ-aJL! ^-*■ »-^tl 

. 4_i^jj>J! oLJLl £)_a 4 jjVI idj_udl <?Lj_a ^_a CjldjJU 


na 





6ofiljjJI Ci UjttaoJ U u^llll 


CjL£^_o 4-u-uJ ^j'V ciJJjj l Cj J1 ^t4>. ^JLc. 3^_&llaJI oJ-Jb ^ «L T\ Vj 

4_1Lv CjjLoIu Jl 9 «d A h 11 1 £<r ||j_jLi t <*j <^ \ 1 &\-la L$JLi_>o ^Ull jj A , ,.j A tl 
t— is~i U 4 j o ^ ^JLc. 3.iLc dJj lJlSjjjj tj_>*V <j_cj ' cr^l 
^JLc. BjljIjJI 4_j_c.I! l!jL_ i_u^_>JsI j!jl!« ^ L. cijjj^^ ^-»■ tl 

. 4_i£.IjjJ! ( 3lV*n tCjLuJI 4_>.L*. 

Cjlj_j^t_jJl CjLoIjjJ! ( j-o tiili ^yfaj 

<^JI Cj'j-l-'^-lII (J-A (jr^J 1 (Erie) « ^j_jI» 3j_j_5&j ^_<-uLj 4_j£j^_aVI 

. LjIj 4_uUI (^jL>JLl juil j-ll*.j 

3_i jjv jJ.1 jj A , ,.j Atl CjLj^_a £jjQ '/76 (jl ^yic. CjL_uIjJlJI 0J_A JjGj 
<—t(jjL^lI (jy Jfc_uaJI L_3j_t-^JI <?l_U3 L$_jJI -ijj olxjb 4>l_LCJ 

< *j 11 ^Lj-a L^jJI cjLi£jJ,I o^xjt (jjQ 7.22 w ^ t /«>^tl 

. 4_J3jj>JI oLI!j (_y£.tj)^Jl 

4>l_J_4 1 ^ \ *) JJ ^ < "J 3tl CjLj^_A 4-H.aJ >> 1 11 ^J_A ^ULjJI 

£)! L^j| VI 4tllVL>J! Cj|j_L5fcjJI ^1 (^^.Ij^J! ‘ tl 

9 4JIa^ 4jjj^Lul4 ^_A>L_uj <—Sj^aJl t4_i^^>JI 0 L 1 U (j-« 

JUjLuiil i j r A 4_>oLlI I JJ_j_<_uJ_3J1 CjLl£j_4J 4 _uUI (^jL>Js I 4?l_U3 CjjJj 

. <4_i£. Ijj^J I CjL_g^>J,I (js>*} ^1 Jiitlu_ul 

4_l^.Ll!I {_y$ «QjIj CjLi£j-<j (jj A / Atl CjLo^-a jl) CjLL_uj^JI l!jLi£^_oj 

^j^I Vttl Vj l-Loj ^ 3 y\ LajIjT ciJLI jJj t 4 -uLl^-i5LI' 

^jlj_>->JI ^1 t <i II LfcjJU c diLa^J,! 4 >jla ciJJj^ 

^ jl i4_uUI ^jUm ^ CjL^jJlI eJJb 4 11 < 1*1 SjLj cdJjJj t^jLaijVlj 
. C_/- j ^Tl<-u-Q J-LC. I^aI J-UJU 4_JJ-jJI 4>l_U3 L^-L4 Jj 4_i^I ^Lti,! 

4 «> m i Jujj VI c-oeJ tiiljJj 4 4 >Ll1I oJJb 4- ^lv j L-t^lJ j 

CjLkJL-uJI LaJ J_>o 4-Ln-fl JlJv ^.Ic c-jj-tTuil 4>Lua jj ^ / ,.j Atl lHjL£j_a 
.JjjJI 4_uaIL>«JLl 4 j ^ II 

cjIj_l^c_jJI ^Lj_43 cjLL-ujjLII cjLSj_c 4_ju_uj 3jiLj (_.>-n.uTtj iHJ 
dJJ ji J-C. 1 «(i jj i^j^VI 4_ul_ll CjLLlIII (jJzjuj t_JLt_LJU JljI j j_4_j CjjJl>. 
CjJl_>u 3j-ALL t^_yjlJuLlI J_uiuil 4JLv ^1 Cjlj-tJfcjJI 4 >JlA Jj_usj L^ 1 
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La_C j ^ 1 <?Lj_c l_£_C ^JiIj ^ I Cj \ £j-A jjl&J 

4_jJL>. CjI tflilmfl (_^J! jj-cjJI Cj!j_j_se_jJl 0J-A t Julj 

.cjLuISJI ( j- A <-dl 4 < <>V! LoIxj 

^! Jl-2C I I Ail <—£ j^. I mV 1 LtTuJj ^ I Cl LlAJ 

cL3_<_4jj_3 l-JLcI £)l «—Sjijjiil (j-4-3 . <Li£.!jjJt CjI h i »j-3-ll CjLj^-a 

CjL>_«iLll ‘-LUjlJj t^U! £)LjjJiJ! (J-j-Sj V _}!j_« (j-C, 3 jLj£. CjljJLail 
< jiaJU c__4_u_ujd ^1 Jj JC CjLL-uj-dJ! 4 jj 2L>JJ CjLu-sai»JJ ^j-c SjLjljJI 

cjLUI L^Lbtj jljwjj ^ jy liil SjjLlII cljJLi]! 

• *LU 4_^jJlc _dj_a 4 ^jxj 

JjLlLo (j-C- 3 Jljju j_u^aj <LaLgJl CjI^JLjJ! &JJb JlLo <j' ‘-dJi ijr lc. l-^jjJLjj 

J_jJL>J,l 1 ^ *p I jj jlj>JI &jjt V j i cj 13Ld]I jjjl>» 

( jr 3 ^^a-S-LlI ^j-saju 4jL$j L*_4 14_tC I jjJ I 4 _jjC!1 Jl>- jj 

0J_4_1 ^J1 4 > nV CjLlIII JC CjljJLdl OJJb 4_llLo 1 

( jr iJ! »Ij-^—->JI 4_i_u-a]l ^JL3J! \j-& jl-4J ^Ii l >ijj t^Lstil! 

♦^- u a-U L^jjJ L^jI^aj 

Jj) 3 ->.11 Juvl ^ CjLLjjjja]l CjLi£j_c ^IjiitlCu! ^ Ju9j 

3jLc jJloj 4 2bpll 3ji 4 JLIC 2 JI jBTc-t-u-u^j ^1 

(jyS CjuQ. J ^lol <vUH jl-4J (j 1 dij Jl^j . Q^jJUl ^ ' 3 Jju 

L^jjJ tL^J 3j_j_^J.I 4Ji_u-saJI 4_JL>. Cj^L>. JJL>JI IjlA 

. Zj a «^tt ^J| >L^U 

<L>.llbtJ La (jru (jjljUll (j_o CJLafc (jl c_xjfcj 4 jI ^ u n La_4 ^ 

V jl L^_ua L-dLiaJ La^ CjL_i^a_>J,I £ju& CjLuJI 

^ U j >11 4_1j_jJ! j-usl_uu L$J_c SJljIjJI CjLj^SJI <- < 11 „n 

•lipll 

4_j_jJljv 3j_aLL Cj!J^JJI CjL^_4J CjjJgJ! 3j_aLL :Cj!J^ ll! uLjjj 
.pbVl JLA l^SJj L^- C 4^j>U! 4 jI_l*JL 

{j-A (jy-£ J_cl_j_4 jJ I L^J Cj!J^uJ! CjL^J-A jJ! 

Lajj^>.j ^JLc 4 _l3j_iI1 4_j_uL>JI jlj^f! (j? *^1 tc j!^pJ!j (jl^oj^/! 
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6uicljJJI Ci UiflaoJ U u^llll 


L j t <UL*J! ^lc. 3 j_uS 3jj_Uv (jL-ujVl ^L*_L> jl c-j^-tTuil 

. 4_Ljjl> 3 ^..Ic- Uju£. 

^Ij^uVL 41 a JjVl (jaU! (jJLtb . £j\ 3 mi Cj I j 4 -ISLiu.a Cj!j^_JLj Cj^JUJ Ij 
J_j La j-Aj (jyic. 4 j^IL>J.I 4_i£.Ij^JI CjUi-a^Jll j»l J-V" i mI 

i $'t a j-U-u Lg-Lu ^jUJ.i ^Ua 2jLj 

^ 1 • L ^ j <>»**. t ^ Jl3eTu-uJ CjIjLJJI ^Aju 4_JLl 4-l<-u-Lj LfcJjj^j 

4_s_slLdV! 4_UaU. 3_iUS L^ljiitl^lj jl i^jUajVI 

. ^jL.gjy 1 LgJjLuJ ^ylll 4 ^jjL>JU 

CjII CjLiSj_a £j-a 0j-u£ CjL_aS ^ i" r. I jJsj 

La JS^ \ mi *1 ij\ to ~ i n~ V CjLjLuJI CxjIS Uj 4_jj_u^a_>. 3_}LjJ 

c «( »Luj U jJ lS 4_j^jJI <> Jl^j ^ 3j~j 4jU CjLSjJJ 0Jl& ^j_a 4 j^HJ! ^1 t M <>>j 

. j-aVl tju_a 4_Ajiiel^JLl <Lu*SLJl £-a 

4_a JustTn-al.' 4 .u£J 1 (jI UuJj43 CjUuljjJI ^j'”'* ' Cj^i 

^j-L 4_*_<_uJ j^cj jJu3 4 jjJL 1I 3_iL^J CjI^jJJI CjLS^_a 

0jufc ( j-« jjLLtl I Jufc i < n") ^j! ^ito" , .n V CjLLuJI C.LLS Uj . ^L*JI 

(jULVI ^j-o £j-U^jJLa 4 _i£.Ij^JI 4_jjIlII 4.J! JuiS CjLS^JJ 

. aLc CjI^IuJI CjLi^j-c 
\ c. j-jj-j i _ r l<JI dilj-UllI cjLt£^_A JjL^I jJlSJI \jjt {j I I j-4> (jjUjuj 
^1 jU^^I ^Lj^j A _l« L qjla L^U^o (j'd <Ltisj_c cjIjLuJI 4_>.l_>. 

CjLl^_4J L^jjJLjj tCjlj_j_^_jJlj jL^_jVl ^1 i—ij („n 

lj_u^ ljJ lS t_jj-tiil <?LjJ, IjjLua-o 4_ul_I,l ^jUJ.1 ^Juk LaJu£.j 

< a \ ')!\ ^ < ny ^yjj t(^jL>JLl ^Lus L^J CuJjJj idiljIuJl 

j-u^ e_jj-t2a]l oLj-« (j^l I JlA (j-C. t_>-AJ lj CjI^IIII jJlSjj 

1^1^_5c_jJLc 50 

Vj i J-<jI3JlC ^ylc. 4 _j^I<JI CjIL^J 4 j mi rtl 

4_Jj_jJI . ^jL-ujVl ( (it J-aIjJlI! 0jJb L-tic.1 £jUZ3e .J 

LiUjL^ Jl-^-TuU US' t 4 _JjUJ ! £j}2 ^1 CjIjLuJI ^lc.J i4_lC.lj)^JI 

.4_t£.!jjJI ^y-usljVl ( j-c <>Ult L-kj-ua Lr ^j 4- t - u Il Jplj-Uil ^yic 


ISS 







Lr^ oLti,! MJ* 1 J l£L“^ <>L-a Cy* Lj^ IjJajj 

i4_j_9j^>JI oLJll oJJb OJ^ ^|j-LLI w 'L'^^ ^_x£^pJI £)l^ £>LL 

.fiLulil (^jUJ.1 ( rth-Va y* L^j J <*Vm Laj 
4 _j_j 1_U ^jL>JLl (j-i^ju y& cjIjJHII cjL^-c j-j^3 <jI <J^>.jJ jJaj 
j Jl_lj CjLjj)~ i m a ^yJ\ CjIj_j_5c_lII (j^*J (J /.-*n (jl clLl/jlj t a y Juu La jj 

yl\ Cjlj_pe_jJI olxJb JlLa Jj^>J (j^£- SJlcLjJLI y& CjLL_ujji]l CjL^j_c j_a 

ttUn^ 4_uUI ^jUJJ <>L_a jl t 4_i£.ljjJI 4 _jjHJI CjIjUIII Ju>.jj Vj 
ciUjLJj idjLLlII yuu 4_rt_i_uj 1 Jij^eJLa ^JSLduJ ciJJj^ ^.gjaeTu jJ9 1 ^ ’X tj 
La yz-SLJ mi II <>L-a ^jL-ujV! ^Jl CjI^IuJI J-uaj 

- ■ ~~'CjLjLu ^j_a 4 _j i^jJuu 



1 g* ^ 

oUi 

3.3 

2134 

y*±J\ 

1.5 

183 


2.3 

330 


7.3 

2600 


0.7 

1321 

u-»^» 

8.7 

1361 

<A* 

3.2 

442 

gjL-Jl 

8.0 

156 

jULt 

5.3 

153 

tS j*A- 1 LJ_^U)I 


(J^JLsLlI yz-uz ^LuiljjJI yz CjI^IuJI (jjjl ys\ t^taL CjLLuJI 

y-UZ-Lc. ^ I jJtJ_ujL CjLjLuJI &J-& ^J rt~S i4 _J^IlI| yQ 1 ^ I 4_uli,1 

L^>.LL>»j (jPil -ilIj-U ya yju£ CjIjUJI (jjjl Lr^ -^>*J-U 


I 56 






6ofil jjJI Ci UittaoJ U u^llll 


JjJjfcTu-ulj CjljLuJI 4 >JlA 3~ ^j_4 1 ^ < y-s"t ^ \ 4_uUI JJUJ.I 

l^llL>*j ^ylll jlji.1 ijj* j-±& j3 ^ CjIjIuJI ^ j ,^,'ic . 

CjLlJJI L^j 4 s 4^1j_<_uil L-klZbcj (jT I ^Aju 

^1 cj!jIIJI 4>Jla cjLuJI L^j fjc. i y J c cjIjJHII I 

(jJUj ^i-C. C—< Jj-OJ 44j^-U>J' CjL^jJLI £)_4 1 ^jr j 4-U-L4 V1 

.CjLuJI IjlA 4ljj>.| (jr^ ^-4-^TtJ Cjljuill CjLi^- 4 (j-4 (jJajLs 

4 I Ml *i 1 **- mmIj L^ual Ml ^ I ^ jr 3 (jjuitJ 1 CjLLuJI #jjb <dlLol {J-4J 

<yu j Ju3j t Lfc^uCj 4 Jjse_flJlj 4(JjJLJ I £-JjjI CjIjIuJ I i j-c 4_Jl_C 

lZJJjS ^j S lj > u CjLjLlIJI 4>JlA 4j^-<-uJ 1 q 1 4!LjJl>JI 4 3j4Jl11 ^J-lL^TlII Jplj»Laj 

4Cj|jJuJ1 CjL^-4 JI^Io*! (j-4 juij jJI CuJjuill I (j-4 JUlXjUS jJu9 ^ jr Lc. 

.cjVL>JI (j_4 j_u£ Ui Ll>> 1 i^ia Jl >.jjj 
44jI Jlc ^jLtajjVI L^a Jiir~ < nj I CjIjLlIJI J^jLuJI JjJl^JI 

^ d~ T ' "* ' 4j^be-4 dcJ^Iuil^ Cjljuill CjLl£^_4 ^j_4 4_L<_aj ^Tl>o 

. L^Zbe-uLl (j-4 (jr ^ ^lj-5t_tiU_J SjjLLc 

^j_4 CjIjLUI 0 Jufc Cjl4-U-aj <jl jJ Ju3J 

C.<_4J (^^uJI 4 CjLjLlUI {jr ^ 1 fn 4^ (-Jilnitj . 4 m nil Jj) (j_4 

. L-3 T u^il C-lC-jj 1 ^ < CjLjLlIII L^_lC. 4»iTuTuiI L^Iklljj 

4jJlCVI q^>*} (Jjj-Ld (jL^u-iVI ^Jl CjI jllil J-i-saj 

4^a-1 4 U 4 4-lU-II 4jJlcVI :J!l 4 ^jL^ijVl L^JjLuj 

. 4lij-<L>«JUj 

C^LUIj CjI^jJJI CjLi£j_4 £j-a J-tis 4 -lU-II 4_4-jlLdVI ^1 <-^l <>>j l_4 3 ^Lcj 
^ I c. llUjij jlc.1 i <mj 4^-ulj-5eJLl 3j1 <>>U (_^3!jj>JI u^>*^ cjL^J,! ajjt 

d U J n~*.{ 1 ^JJ^JLII t- « < >1^*1 L^j| 4L-3 JH]|j JiLoj-jJI (j_4 ^J_5eJjlj 4 4»t^>Vl ■ ^ ***- 
. 3 j_j_4_4 4j5tjlj l_4_l]-LJUJ L^L>. LjjJ 4_3jj_LjJ I 4?Jl^J 
l_4_^ 4AII CLujJu (jy-A> 4-3-jj-IaJI 4-4jiir" Mill CjLi^jJ,Ij 

4_u_u_a ^jj Nj «^tl CLujJj ( j-c (Jjld < jr lc. ^^3->J»l ^vl *U>tl ^Jl 4 ^jL^tTn-aJ 

. jJUl ^j-4 ^lj^>- 100 J£LJ ^lj^>* 0,6 j-5tj J-t-^3 
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. ,",U £j j_j I l ^Aju 4_JLc. 4 i mi h CjIjIuJI CjLi£j_o Jl^jj ciJJj^ 

j_j>- t j-j Lq j-Lc. 1895 ^Lc. cjIjJLLRj ^ 4 mi ill cj jil l^>. jJaj 

. 4jl>JI JjLu 4lalj^l c_jLo£. 1 ^ JU-jJI 

Cj.iL>. <J-U_LJjJI Li \ ( <l I I (jl cdJ5 (j-AJ-II <_yjl J_}l_U Ju9j 

IjLjfc Jj^>.jJ»l ^J) J I kLjj-jJI J. ts\ I C, 4 t"> Mll^J ^ 4 I IM tl 4 j^_uj 

.l_jL!u£.VIj CjjjLuil (j-saju ^y 4_*_u_i^a3 £.l_u I 4_x^ ^jJIJ tL_jj^_t!uil 

3_>Lc tjyz J—l-l5~ jJu3 ^^-Lc L_Jjj_ifuJl I lj_A <jl Julj L^.i^ U^-p 

4 ^Lj jls i—Sj 4Jj)^^r ^ CjI^HIILj ^-^-iaiTJI 4 3j 3*v <-ilfc JlSj i iiLjj-JI CjIjjj 
IAjJljv VI ^LuuV! 4_st_uD ^JLc diljUllI (jj^l Bjjisai- ^1 jl>.I Aj 

Jjl^ 

(jl ^jLtioJI I Jui> CLUjy I Cj^SfcjJ! (J^ I 940 

dolj-SVl 4_3£_UJ CjLj^jJI } CjjJLX (j-O-UjJI Cm Mill i mIjJ-JI 

CjI jJLLil (j^. jI ciU5 ^ J 3 ^.tl L-.«-t-<-uJI (jl ^_tlaj| ^Jj 4c_jl^-tajJI 

£j->- L £ jJIj 4* ijjJUI 4_I_4 is* ^jlII ^yJLt^VI CjLjJI ^y ( j-Aiitj-<-uII 

.J- Lw II 4_3j^_La_} L-jIjJl]| ^_uJa_>0 «ll_L)| CuJ^lUl £)Jj| (_yil 4 _la 
i^L<_uil q^jVI jjfc Cujjluil ^I (ji ^1 (joJI cilli Jlla $.L^JL*J! 4_uj Jl3j 
^ 1 J^tlu L^_Lo Ujl>. (j! ^j-u5Lj cjIjUIII CjL^jJl 4 j3j 3->.iI 3 jj lo->JI Ij 

2 -*■ ,ss \ lLLL3_JJ ‘ JJ />t tl Li I i IIJ (^JlJI J_A j_p*Vt Ijukj tCuJjluil (jjjl 

.3l^jil ^1 l^p^l ^ 3 i m 3 ^yJI Jjj t^jLjijVl 

^jLgJbifcj L^j I VI Cu^UlIj Cjljluil (yl 4 K cru 4 j1 mm!I ^j-c ^C^JI 
^ylil CjLl^jJlI ( j- A cliLcj_<c?e-« ^yic Jju 1 <;g f ^ tL^JjJjLd ( _ T b L^L^J 
. 4_uLj^_j 5LII 1 ^ <^>lj->- lj_o^ Lb^lli-I 4^j-4J>JLl c ^ l~ ( ^ 

^y_jL j_c_j 5LII 4joLtTuJ 4^-L-t£~ ^yJI CIxjLj cHj \j^\ 

(jL^ LiUjJj tO_jLj j j r„ (jj-jt c-4_jj_j_ii I Lol . Lo Jl>. ^1 jjjL3t-o 

«^jl>.VI CjVUJI 4JjIt5t-fl 3jl_4^ 1 1 cr^ ^^1^-11 

4_jjJl^ <ial Miirtl Ijufc ^l C^Uil 4j4 mi ^jjuj 

«j| jil j»u51j jL>oVIj J^-Lflllil 

C. o «J 4JljIo»l JlIc CxJjIuJI (jjjl ^1 CjIjJHII (j^jl 
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6^.rIjJJI Ci UioaoJ U ugJjJI 


Cjlji 3JUJ! tfjufc Js jJLLj j-Aj 14-/-gs L>J I 

-o 

NO 3 0 — „ no 2 ® 

CjI pill £)Jj| OJpill (jp 


t <l^LLaJI po j jJs pi C^-j p -LlI (jj_j I Cjlpiill pj? J^o ^LLjcj^ 
4_^L>. pjpa p PJ 4_&Jj i0jL>*j Jj-sellll Ijufc CjjLStJ V dljJj 

.Cjlpill (jjjl 4p ^JlII .U>, ,.jtl pa 

Jjj^ T u (jLcojVl ^-t-a.'V- pill CjIP_JI J£ (j! Cll3 pLc. CppijJ 

lit Cx-p-LlI PJ 1&1a Jptb Jj PJ 

Pjps pc ciJLli Jljl_j ^ mi pi ojj-oj CjI pull pa ^ 3 m Lcj tdi jJ 4_u_ul_Ltl 

.ppKJI 

^upl S U> , „lj < CjLjLlIJI 4j5t_(_ajl ^P C-tJpJ ^yJI CjIpjJI CjJl^cj^ 

^P jl>.jj jjfcj t (Nitrate Reductase) «CjlpiiJI Jpi*_<a)) ppu ^U. 
^_P Jl^v. V 4_£L1j t LpppJI j_i I paju ^_P jj LP t Cj Ij LuJ I p« 

«(jLt-ujV I t Cj Ij 1 ^ Lt.aJV. | 

.<jLui-jVI > 0 mi^ <_P <pi V Cjlpuil p dlj (J pu Vj 

j) 1 Jl^j ^Lpl ^jWt 1 >n £)L_uj^/I ^ < m'v <P jL»ppi]| Lp up J 

(j- 4 Uj->- JjJ>»J (P*J *(jl Ml *1^1 ^-3 L_kjJ_p 3jjJ».J_U LjJ-uSLlJI p2JU 
p-j| PJ *1 jJtil <P Jl>-jj Ju 9 jl 4t_ij_ca]| oLus ( _P JL»p Ju 3 pill Cjlpilll 

.CujpUl 

CjLpps jj-a «p>* cllLt^ . Ljj_uSLJI Jij pi Lpl J j_«VI ^LlstJ Vj 

Pjj—L s >JI I Jl_A ^_jLj^ t(jl t u,)*$\ ^-t.ti.'v. (P] p>-J _j CuJp-JI 

Lol ^Ipl <>JlA P^ju ciiijij tC jLlU- 1 I jl <Uij^>JLl <LuIjl*JI ^Ipl pAJ 

cjlpuJI 1 ^ j ^ (Jj_3s_!Lj (jl LaIj i3j-JoL>_o j nj /11 cluj-u Lpl 1 M 1 

.4pm 4_ulJuLlI 3 jULi IpD^ll^l JlIc cltjpj pi I^h3-V ^P 4-xaJpHt-u-tl 
. <jL-aj^l ^p Cujpiil (jI pPp 3^Lj ^p jjL-aJ,l cdJj 
j_j_C £. LLa_>J 4^5t_uj pill CjI pUL) ^ 4 ml 11 CjJp* p2Jt_i CiLafej 
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d Ajj. U < d Uj A t 1 ^1_L us Jl>.| 1 CjVL>JI ^jyd^ .3jjJ ^LA 

l_/-t-<-u-J J / A.1 * t»»tl ^JLa ^J-A Vj_l Nj »^stl CuJjuU <-Sj~4 ^JiitlL-ulj t^- lU:JI 

. _}L>Jl ^ g < M*j 11 {j-A 4_Ii_3fcJ ^_3fclll I Jufc I jJjLu (Jjd 4jL^I <-*!_! j 

iCjjJu>JI j_il_j ^ 1 U -L V1 ^yxxd ^j-a ^jllll ^ a < <n tl (j-° £j-^l Ij-Aj 

.5j_tl»Li_c ^_tc 4 _ojj_L^j 3^Lc cjI^HILj ^umII c_j_}Ij->- <- <lr. I ^j^Jj 
3_ijl ijJI CjIjJUJI ^j_a 4 _lJLc. 4_lu_uj ^JLc ^Lj-a c_j yuj 4j?e_pJ CjJl^o jJs 

jl (j_a CjL l ^ Jjl-o 4 j^_uj jl t4_t£.ljjJI CjLu-s^>JJ q-& jLust 

4_5e_p_j j! tCjlj-jJJI (j_a 4_jJLc 4 i t m i ^ jr ic 4 j^IL>JLI ^jlx-VI CjLjLuJI (js>*} 
Laj 4 _jlj>JI l-jj-lxj Jalj-sVl jl i 4-lUJl 1 4j JlC VI ^j_a 3 j»u£ CjLu^ ^JjLu 
.CjLjj-jJLl (j_a L^IjUj 

^ylc. 4 j^IL>J,I 4jjjV1 ^yzuu ^-LsLju 4j?c_l1j CjI^HJJLj ^-<^<-uTiJI CjJl^cj 

.(Bismuth Subnitrate) «Cjj_aj_JI oljlu c^o» :Jla CjIjUIJI (jjj! 
L^j jjJj <_^il 4_3jj_LaJI 4 _<_uIj jJ 3^_p*VI 3 jlU Sjlc I jJsj 

4^Lum£JI CjI^-lsuJI 4_<_uljJ £-A i jl^isVI 1 * l~ '“*■ *■ CjIjIuJIj CuJ^Iuil CjLi^-a 

.(jLtJijVlj ^jlj^-L>Jl ^ i CuJjItlll (jjjl L^jJljcj ^1 4_jjvjJ 

4_3_j^_La_j ^JlJI ^_JJ_j Cu-Jjluil (j^j| (jl Cjj^-lII oJJt ^j_a ^_tiaj| Ju9j 

4_<_u_ujJI 4~ AjIo^j ^L2]| <j_a 4_*_Lajj t Lo Jl>. ^1 4ltjiU ^j-a ^_ia_l3 

t^-<-uj>JI (jyJI (j^ItJjJI (j_c (j^5e_<-u^VI (J^-9 4 _<-oL^JI 

.(49 

^j-0 ( J\xjuu3 {Jjd ^Ij-4^JI AJiil CjLjj^ JjJ^jJLl (j-UjJLvJ) ^11 

U^-uIjj i(Globin) «(j^jjij>.)) ^-<_uIj l^jju (j^j^j L^Aju>.f . 4_uLumSLII diL^J,! 
Mil L*_« 1 <<il (j-aj i (Heme) j &» ^_«_uLj l-£jxj 4-lLujj-j jxc. 3^Lc 

. (j^jjJL>.j <;j^ II ^<u-ul 

JljJu>JI CjIj j £yz 3jj *^JlII (jAJjJL>.j_4J_A ^j-o (^ 4 ]I 
4_IL>JI I r (j^_5e_<-u^Vl jlc (j\JjJL>.J-«i T t^J I L^J ^yXAAJ (_^ll 3<il-3SLJI JloIUjJ 
.II i^j^v (to < djlu (_pil JuJl>JI 3jj l^jlr. (jj^J (jyllll 
^(Fe ++ ) J^lSJlII 4_ulJj L^lILv ^ 3jj^jJLl juJl>JI 3jj (jj^3 L«ju£.j 
J_^_jlj (j^_jjJL>.j_4_j^JI ^jL^ i« jjju jl>JI »At 1 qAt (_P^I 4JL>*-I! 

(jrCujJI £yd (j^J?e_4JJ^Vl jlc ^ys\ t^^Li ^J-Sjj t4_jJLc, 3jiLaSjj 4 -L»-LlU 4_3jj_Laj 
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6^.rIjJJI Ci UioaoJ U ugJjJI 


^ L^LL 4JLSJjj 

3j j J^l£l]| 4_ul_u 3jJ j^JlII 4_aJL_u JuJu>JI SjJ Cx]Lil Lai 

t<(LdjJjjL>Jl)) 4JL>. «jjJijJl>JI » 4_JL>. ^j-a (^f t J^ISJLJI 4_jj}Ij JjJl>. 

^L_j_aJI ^j L~ t" j Vj t(^_5e_<-u^Vl JJL) ^ylc. 4 jjJlS ■ i ^Aj ^uj.Lv.j tl 

<d j♦ j iU11 4jj Ju3 j l^j£> jJLaj 4_JUJI &JJb Ljr^~ 3^^JJ 

i^jJ! a mi" 4JL>. L}UJI ^1 4JLSjj jLc <<o" al ^JLc. 

L}L>JI ojufc Cjj-a T t^ i L}L>JI (j^j5c_i^Vl Jj_usj L$_j 3 j-u-aj 3 j,jU-%. 4_JL>. 

^l£lt i-^-*_a 

I ^iaju (jL^ujVi ^a-t-ujv- CjJjIuJI I J<-»-*■ 

3ji ^^JLc ^j- T l j^ J.' (j-i->jJ->.j) a j g tl 4 i < m i SjLjj ^1 >4^ t^jJI a < <n 

^jJI 0 jJu 9 (j-a lLLIJlJ Jlajj t3j-a->J! ^jJI CjL^£ (jr ^ J^l^lII 4 _jj}Lj JuJl>JI 
.i m^H L}LL 1 * l~^ * ^l i n^VI JJL) (3^- 
^_<-ul 4 _jj^Lj JuJl>JI 3jj 31L jj 

(jL^VI ^ 3^Lc £jJJI I JlA Jl>.jj Vj .(Methemoglobin)«(^^L>.j^!Lu3)) 

. jsj^jij ^(^1 ^1 r /0 ,8 ^ 1^ J3 /^> j Jl^Li VI ^LJI 



(jylj cjryj>11 (>a c^-5E^-u^VI J-2Jj (jrUJjJI (>a cr^5t_u^Vl JJij ^ J Mirtj 

jial£ill 2L5LS jjjl^ 5j j ^ 451 jial£UI 4_pM5 JuJl^ 5ji ^ 


CuJjItlll 3j^l 4_ajjJsaJI JuJlscILII 4j>»j ^.Lc. Vj 

^1 ^LulU (j-ujJL>.j) aj^tl L^j ijy I(il 4 j<?j^ tl c3j-*j V lLLIjl^ t^jJI J-a^. 

♦ (j^ji^j-a- u Jl. I 

^^Jl CjL a-3- 3 VI Q^* 1 *. 3 3-^- ^j-aj C^Ilil (jI (jI jLallxll (j-aj 
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4_j_jI_lj 4_jJL>* ^J| 4_jj^Lj 4jJL». 

3jJ 4jjLl»j£]I jtjJtl edLokj 

(^! tcd_jjLJjLj>JI 4 _JI_j>- jjJuJj>JI 4_IL>. (j-a (jrt-jjJbvJ) o j ^ t I 
4 \~i a\ ijjQJ t^jJI ^ a t ii*i CjjJux. JiJjj (j\ jjJL>.j^_lLc 

fj \ c. 4_jjJL>Jl! 4_j_jLcjjVI d «>. ♦ tl Cj L .\ jlj-ll aJJt 

(J ♦ 3 II L-Sj-JLJ Vj i 1 A &J-JLC.J nyCu-u\ Hrtll iJjliJt <lCJ_4_3E-a 

. ^JL^J <^JLuL>JI 

^jj ^jJI ojjjjI qjj I ^jLj ciJLL&j 

jJo j la ^jVl BjIjJsJI :<jrUjl^>. l? JL. 

IJlA J^LscjI 4jjIjJI 3jla^>JI J 4 nil Lg-Lu tOJjIuJ! dijjjj Cf^x -1 
.cjIjUIII ojjIj (j^jJLvj^uIl 

c—ufcju V ^jJ! 4_LaJ^j ^jJI (jl tiJJi (jjq ^ 

3j— « ^jJI Ojj.II] I (jjjl 4_La_<_uljj **11 * »j 4_£LJ j t^u_u_>JI L}Lv ^Jl 

ojj! e^l 

^yA X I 0 JJ^J J-X^-U-U 4-L<-uJ ^Lj LaJllc. ^jJI ^-C-<-gJ I j^i^JJ 

j-t-aj LcJu£,j ^JlII CjLjj^ Ji jjv.jJ. 1 (j-ujJL>.j)(jr^^ (jjj-JI 

CjLjl^-IajIoVI (jiaju OJl^j (jjj (j-° X20 j^cj 4_j_<_al]l 0Juk 

^jJI (j-LJj) \ y j-4-uJt 1 4 1 1 11*1 Jj-s^j LoJu£.j iq „3mII c>-^l 

.SLsjJI cj ju»o X 70 

4_Cjjv. 4jLLiC.ij U ^^Lc. I CjVLv ( jAju 

JlC.L_uJ ^ jJl t5j_tI/Li_<i JlJjjJI (lLL u j j)^ mi VI <; J v) c_j 5j_j_t^ 

IjL_LJ (^jJ! ^jLjlJI (jrUjJLxj- ^^ Jl ^yil 4JLjj>*JJ 1 (j^jjj1 JljloJ Lr ic 

4_5e_taij| c h\l^r a ^1 (jysr < n^Vl J-Sjjj t4j»jjUtl 4~ <?jh jj ^LljJLj (jJLIi Juu 
(0 '** ' 11 J 13 Jlj J_tfuJI ^ <i mmII CjVL>- 4^jjiaJ! ^JlA Vj 

IjlA JJ?c_(J t JjjjJI (3jjVI (jrjJLuIl 3 jLc j_^Vl 

I Jl_A J^r "mil JlIc ojJaL,LL>.Vl ^yA j-u£ JL>.! C_-<J5eJ tCjVL>JI ^Aaj 

^>U]| 
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&jlcI jJJI Ci UiflaoJ U dgJLiJI 


(>_> dijJu>J! 4JLJL3 I JlA ^ 4 < <ntl diVL>. j-iTuuj 

^J_3j SJUlUj cliilij t3jLL>Jl 4-OjLSi.l li SlLsfcJ-^Vl 

dijJu>. <- > 1 1 .n 4_3_djJ1 CjLuISJI iUIAj Jl>JLj dVUJt t_ Mr. I 

CjIjUJI 

jl mi H ^Lj-« 3 jj^>.j_U CiljliiL cjjJbJI (jl *ULJ! l£j^L9 

c m < nj Ju3 Jj ^jJI ^ 4 < in ^ylr. ^jJG^ 3j V 4 _lL*JJ 4jJlc.V! 

j JJ) 6 <U ♦ gLEjl : JlLo 4 _lusjJLI (jA’nn 

jr.^ 4_u_uLtaj_>JI ^M^j! 

£-« (J-cLaHj Ju3 4 jI^ '‘Uj, : ;,< ^jjj| CujjILIll (jjjl (jl iS^3 

(j-« UU-^t ^Utjl ^ mi^JI ^3 3ji jjs. jJ,! 4-UL uu flI CjL^jJLI 

.£)L<_ujV! 3_5e_t^aj Ju3 jl^-U 

^1 < M^l jJJ ^-o J^.L33j CujjILill (jLj .si 3~f.l tiJl_LAj 

diLl£j_a)) ^U-uL) L_3^«SU ^ylr. jTl>o CjLu^-4 ^-L^jljJ 4_p*JI diLolSLJ! 

4Jj^mi^ cjju^j Jr.lij j_aj .(50 t(Nitrosamines) 

♦lW(> 

^jLb dUjJj 3 j_dLlJI <LaL<_u _i! j_s L^jLj jjjIuJI CjL^-o l 3 i^LUj 
C_Jjl_5tILll ^j-0 (>_LJ Ju9j t3j—L- l£~ 3jj) U -%. (jL-ajVl ^ 1 m'V Laj^».j 
L?-^ *fbj^ (_y^ C-t- U- ti T u L^jl CjL^jJM OJlA 3j_u5J1 

4_usL>. 4-3-i^ijj .3jud! t^j-U tc-JjLscILlI 

* j_i5LII 

Jl^ (j^-a 1 jj^Tl-LI 1 Cjl-L^j-a ^jl_j ^jH ^J| (_jjLscHil &JJb do! 

> m^JI «:L<-o! j-o d*J^jJjl (jjj! j£.L33 4-3&-UJ ^ t m^v 

14TcUJ>J 1 (J^JLU 4jLt-aV! ^1 4oJ_I,! C_jL_<JiV! {j-Q-U3 £j-A 
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4>Jufc (J-ILa 4<L*_Lsl^ 4_3jj_Laj ciJJj ^^lc. ^£L>JI £)VI Vj 

l^iU-Aj L-xaej Vj £j~a 3j_u^ 4j>.j_} ^yi^:., CjVLqTlvI nil ^jLllJI 

.35UoV 1 c> 

ciJJj^ Jl>-jj Ju 9 L^_t5LIj /i U ^-4-tt>JI CjLt£j_a jjjSjj Vj 

CjIjUIII CjL^-o L^Jj iJsLcJaj 4 -lU-Uj 4-laj) 3 ->1-1 I 4 jJic VI ^1 jj I ps>*} cr^ 

♦ CjL^ tTu.11 ^y^JU (ji^>Jl Ltiajl Jl>. l_4^ tCuJjIlllIj 

4 <; ♦ UVI 0 Jl_& J!la JjlJj <—^Ij-i-ijVI y JlC. L-caeJ 4_J 1 ciJLI5 ^ 

£j-a Cjl^lj_>.jj£l_j-a 4 ♦ y m ^_yllj->- <j! $; L$J_*JI Jl>I jJl3jj .JjJLlI! j! 4_la j_*L>J.I 
. (jLtjjjVI 3 J_*_a j^iaj (j^ya IjjjILi! I CjL^j-« 

^yLtTu-uJ I (jUojMJ ^I_i3 4C_Jj-cuJl <>L l 4J 3JlJ JlcoJI 4j1_Ul1I C--<->0 dJUji' 

« »1 mi aj LvLu-a L^jjllb j_& Jj 4 I Jul L^-lC. 

^yic. (^jlao JlS 1 ^ Ktj tCuJ^Iul 1 3_}Lc C-Jj-tUI <?L_a (^jHao Vj 

I_g_i3 J-aJU-iuJ ^Ilil 4 _i£.Ij^JI ^y-tlaljVI £yz <■ ^ »^tl ^Llo £_a 3_}jljJI Cjjjluil 

. 1 _31 J-ljj l_J CjIjUjJI 

^j-a-<AJkI jjJLJI 1 g j4 JJl>*j 4 L$j 4_<-aL>* (j-4i_ul_3_a 4Jj^ O-t-i-Iaj Ju9j 
^-_J_C 4?l_J_ll j-lTlJl 3 MiLa Lt-u-J^-b ^yils . I tfLj-a CjI^I lil ^j_a 

.jltill ^l^aa- i La 100 1 ^j4 CjljHill 4_u_aJ dolj 151 t—Mill <L>JL-a 

L-tseJ V 4 ^jL<-4jjVI ^ Miy. Jc>. j 3 ^ylll Cj IjTuJ I 4 I I M i Cj j Jl3 

< M^yll CjLal^j^-tLs 4 j^Ij ^LfcjjLao 

V Ml II (jl jJl- 3_U t ^_yJI 4Jj^ (J_« 4 I Ml ill 4?Jul) 

4t_jj_4lJI 4 >Lusj ^1 jutil (J^ 4 3 i n*y (Ji*-Jo ^-iL*JI ^^j^aVI 

4>JlA L^-Lu 40JjIuJI (j-43 Lclj-5t_tL« I I J-5CJJ 4Cjl^IlII (j-C ^lj-at_ji_4 100 
3 j 40 Ij^Lil CjLolj^t^Lc I 10 (yll (jilljjfc ‘.(JlLo I 

4Cj!jIIJI £j-a Ulj^tLi I 20 jotJ Luliajj-J 4 C^j^j_(JI £yz CjLoIj-^iLs 
.C uJ^IuJI £yz CjL« l^-5t_jJLa 7 j 

44jJlC VI JfcJj-la £j£l 4^)L4jijVI a i m*v ^yllll CjI^IuJI 4_u^ LJL>. jJl3jj 

Juja V l_4J 4Hatj-aJ ljj_ua t_ < i < <n (j I (jjJ 4t_ij-4jJI <?Lj-c ^j-C j I 
j-Lt£' JSLI CuJjUlII £j-a ^Ij-at^tLo 0,133 4 lIjI^P-LII ^ya> y ljj?e-LUa 3,65 (yl C. 

280 jJLJI Jj>.jJLI 4_u_u_LIIj 4-j^5JI ajjt j-l-pj »^ <m^II (jjj (j -0 ^^-2^ 






6^.rIjJJI Ci UiflaoJ U u^llll 


CuJjUlII qjQ CjLclj^e-iLa 10 tCjl^Iuil Lal^js&jJLa 

Juwjj ^_HJ| Cj! j-liil (j j-J I 4-u.tij ^Jl2j (jI JUJI 4jt_ulaj Lu5L$j Vj 
Jlj>- ^Ji ^SL^cUj ^j! ^jt-u t M ) LuSkJj JtJ Ijtj 

(_^J!j *4 _Ldj_^>JLI ^c^LciaJ CuJjILlII j CjIjIuJ! 4_ui^ La 

. t_jj_CJ! oLJl 4imi (ILj ciU5 Jjloj ^j! ^jtVmn Ju9j t4-iim 4 j JlcVI 

CjIjJUJ! CjLi£^_a 4-Lt.aJ JlJ^J Vl ^ail LJjJ 4 jir. Jilil ^j_a i Jlj9j 
. ^-3fcU! £ jj 4 jlj^ J5U Lolj^ ^ Lo 150 4loj)<?^U ^JfcU! 

JLoIdVI ^JL^TlvI 3^2 (j-A_u £)| Jlju JLilo^U 4_uoL>*^_uijLa C - < -«- uaj till 

L-u_j^ 3., „ i^JlILJI ^JL^TlvI Bjja I^_u^ (J_3 j cjI^HIII q^jV 

Cj IjJiJJI 4 « mi i Ji-jj-J VI L-£sl_>. Lau^diJ CjjJu-oL3 jl a <>>1,1 I JJt 

. La!j_3£_ila 50 L^cIjjI JLHoVl 4 j JlI I 

tiJJj alj_>.! cjIj-jJJI oj_j 1 4_Jlj! !j_u ^ 4 .‘^13 

^ I ^ ^jJL>JLl al_tl j!^_a! jl ^Ul ^_j_La_lj ‘.J^La 4_t^L>J! JpljJsaJI ^y^juj 
tCjjjiuJI ^ 1 ,^ 1 . n"\ ^pjl 4 -UjjVI CjLscJjIjJI ^Ajlj ^lc, CjljTaJ! 

4 J_aL*ll ^1 Jiir~ > „>U ^JL-saj Ju9j tc 3jH5ii]' 4_JLc. 0 Jufc JlLa ^>5LIj 

C-Jji Ml t! 4 >l_J_a 4_J_3_4J £_j_ul J J^LLaJ ^ylr. jJr" < nVJ jJL-'iJ V L^_(5Llj 

.3j-uSJI oJlU 

Vj £_<_ulj ^LLa_j (jyi^. l^-cI Jiitlu-uI 4_Io_u-aJ J^i>* tiJLt^ til!5 

UI (jr ^ 3jj^>-jJ.I cjIj- T JJI ^Lla . 1 ^ c 3K" 

4_jJL>. 4 j > U Ml 4 ?Lj_ 43 ^U1 1 Juk ^)-4J (jioLj ^j_c > IIU 

{jj$> Lj t-j^ Mill 4 >Lj-o ^LuV dll jj 4 L^_Lo 4JL1ud 4-u-gj ^lr. jl 4CjI^HJJI 

.(jl^uJ^U 4^^ CjL>.LlL^>U Lu_4jI_Lc 1 gj4 CjIJ^ lil (jjjl j-j^J 

4?l_J_a 3j)j-Tv.jJJ CjljTtlll ^j-a ^^alitUlI 4 JL 1 J-L 2 tl(jJj>. C^aJ-SfeTu-ul _L£ j 

(j-aJLitlll] 4 »jjUH 4 -»-uj ^JJ1 c_j jJ_4_4jVI L^lu-oLaj 4 1 nil iy-^3 4t_jj-<fuJI 
.(14 ^J SLj u) .cjljillll 

4>Lj_43 4_l3_l1] LuJ 3Lkj ^ylc. LjJI_>. 4_3j^_LaJI 4 ? ^ Jl3&Th.uJJ 

CjLi5j-c (j_43 4 _lILc. 4 1 < m i 4jLVI (j-« «L>oLLII t-jj-iUI 

.4-aL*JI l_ij_4jJI ^Lua 45 LlJu oLj-U 4>JlA 4CjI^j_lII 
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cw .1^ 



^ t mi "< 4 l ( jr JI CjIjJHII Jj^>«j 3jJ_UI 4J L^-uSLJ \ ^yz\->- 

l A 1 , >% ^ If. ^jToJU £ UJ 1 t L^JI 0 Jl^j 4JLaL>. 3jLa 

4jj)3_}LaUj <Lal UU jjuzi4^ ci<- l> - ^LjIs *UI Ijla^1 

J^H! ijf-A (jj^U3 4 _usL>* ^1 dJJli Jlsu aUI ££JlJJ 

4-Hjj) t ,U! ciJJi J_*_j i4_^c.l_Lll JLa^JI 

. <j_A Jala 4_jJI ( M <>>j jJaj i(j\a^uj£\ 4_La_<_ul^U"j 

4j^Tl>JL 1 <Lt£.ljjJ! CjL_g^>J,I ^1 Jiir~ t »l i_3 I j-p-XJ 4_aLc. e\_aju^jj 

jL^_jVI ^Lj-aj i4_j_9j_>JI eLd\ CjjJlj tJ y_b (j_u_u^JI J_aL*JI jjfc CjI^j-lII ^-Ir, 

JlJV. ^^1 ^_aLujJ ? <^>ll <_3j-uaJI <?Lu3 £)| La^ iOL^j-U 0 Jl^J Cjl^_L3tjilj 
<?Lla 4_l3_lL) ^ ^ 1 *»^ f 1 CjI Jl>.jJI ^j_3j La LJIJlS tCjjJuJI ^jjJI 1 JJt {^Bs La 
V L^_l£L1j jIjJJ x jlcIj- 3JI jl jj-A 

.CjIjIuJI CjL£j_a L^Iaj oLjll 0Jufc 4 _ijI jJI jIjJ. 1 ^jt VLi 

^Jl LLl^I l a! ^JLlI Cx-J^luil jl CjIjJuJ! CjLi£j_a-> Jj i t~j La-i^ La I 

t c jSU_A Ju>. Jjst ^1 L$jL_a£ t L^Ia J^LjaVt A I JliJI 


fl6 




















6^.rIjJJI Ci UioaoJ U ugJjJI 



M7 





.£)L_ujV! A'*’ Jjsl J-C (JLoJU_<_ulj l LlK 1 gLuLLmVl jl 

^\ VL ^^113 V U-LSJj ^ 3 X 1 o^uj J^l^ill jt ^U^Vl 

.CjIjUIII CjL^_d 1 ^ r<gJ <>L}J»I £JlA fiUjIjJI .itjJJ 
^Jl LjI_j^>- I l gl .>>7 ^_jJ| CuJjTuJI j| CjIjTHI! CjL^j- 4 J JLuj U-j3 La I 

JJal ^]| L^jLlo^ ^liiwj tL^la J>12)11 ( 2>^-CJ aljiiit £j$Jl 

2, -*- !/> \ |j^_l1d J21 _ilj_a ^Jl g»~ t »|j t LK 1 ^LulL-uVI jl 

.ol-s?i 
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M 


cjLLa_tj>JLlj jUt_JI oLj-o cj j-Lj dj-aLLd 
VI ^L^JjVI L^jju 4I1jjl>. Sj-aLIo JjjJLlII 

j _iHjJLjI <jI Jl_JL_J ^jj z tl | Jl_£) ( j_4 ^UU! 

t(jl£La <L«I Jiie2L<_ulj ^!j»5tL_ul 

. Jj^l^Vl cr^ ^L^-ll j s l ^(j-o Iji^lj 

(J-a J-t A ^ cr4^ <jr^ 

^)j_u (^-Lsij-cu (JL-^j cjjJLjj tL-kji 1^1 n 

»ljj < <1II CjLUL>J.I <>JlA tlaJfciejj .<LiLxLta]l 
^j-c CjjJLjj t L^JL^. t ,., A ",'3 4_^£.llll JLs^JLj 
j! ^LJLl 0 jl_a ^1 4 **-~i <».VL> j_ULit_j 

.(JLrtjJI 0 JlA SlLSJlujjVLj 
jbtJI oLla 0 ^]j ^1 (^jJj^lt-jLu^Vl ^Jljujj 
^AjU (j-A tilli gTuJ Jul3 i JjjILlII Cujj-S CjLUo^JLIj 

j! * Jj>uii 6 j>] ^1 ^tJi cjjI^ji 

cjLJL^c ^Lul LjLp.1 j_2j ^1 cjjIj^JI ^j-a 
♦ 4j^_3t_lJI jLVI ^-£2JLJ ^j-A J^Ltil ^lj-3tIu-uV ^ A^.tl 
Cujj fiLst_uJ Cj jJtaJI I JlA CjJutJ Ju9 till 

S *. * “J JI *cykl uilt 3jjL>JLl jtaVI (j -0 
(j-A CLcjjJI JJLu ijy It]l c_4_uIjVI JojU-v. eJiij 

(j- 4 aj^>* tjL^-j-JI (^Islj-tu (_yil 4jul_La 
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{j-a 4_jJj jJLlJ \ CjLAL>JL1j CjLjLLlJI i j ^ju ^LaJ! 4 j?c_uj Cjj-ITlII 1 JJt 
.jL&Jt Lfcj-U_u ^Lul 

Clot jj>JI } t- i 11 h*m CjjlC j^CsLlJI Cj_}Ij_>. 

cjjiull I jui) c_u_<_u L-tTuj i cj LLa_tj>J, I j j L^_lI I <> Lua cj jij I l_Ll *J*~ 

Q-C. LaJulj j! tCjjL>JI L^J 4Jl^llII ^e->- £_c 

• UtL.UJ Ii^AJ I 

4_&Jj tdJJi4 a U j a Lc 3_}Lc 4_JL>J1 <>Jufc CjjJlJlj 

(^jJI i j-c \j^u£ Ujl>. (jV t cjjUJI j-uQJI jujui 

*LU jl_Lj t 4JLsLi]| 4 JL^>«j (^jJ! cujjJ! t 4i^l_Lll 4JL^>J 

.j-stjJI ^_La_<_u ^j_c 4_2 wL_u_^ ^ UVi 4 JjLa 4_*_oj LjjSLa 

g> ^ U /11 CJ^Ij ^1 (J^ 0jJb £_i2J Vj 

^1 CjLljL^JI ( 1" •>. I SlXJlLuj Ijlj-dsi L$j CjJl>«jj i 1 gj*4 j_2j ^1 

. L&js cA^ 

(Argo Merchant) j->.jI» 4i^llll ^j-c. cjj!j_>JI oJJt 4Jlla? 

(jJL^oVL 4 _j_Lc 4 <?U?a cr^J (Cape Cod) « 4 <?U ia ^Lat 1976 ^Lc 

a I «>» A \ 1 J_u^il ^ALal ^yQ J-iTuUJ 

^Lj-a CoJj <j_a 3j_u£ CjL l 4^ j£jU CjjL>JI Ijufc (j_a JlSj 

^ U ♦ j I C^jjj I 1 JuS> j -tlaTu Ij t c__4J^_^IlI I 4jv^ ^Jl^- 40000 Cjj Jl3 I 

>-d 1 3 < mV! JlLS ciJUi 14 aU >U aAJb ^5tdl < n 

(jA Cxjl^4_ u >J' CjLuKJI *4 U >U <>JlA 

-jjM! 

J^dl)) 4^^L^-*JI 4i^llll J |yL JuiC. 3L_uLII 0jJt 

Cjj) CxjI£j i it ij-aJl ^IdLoJI ^Lol 1978 ^Lc. (Amoco Cadiz) 

(j-* 4i^llll olxJt ^ L« <- t (lf. I ju9j i C jl^ 220000 J-u^j JjjILJI 

. 4_1j1_A 4_jl2j 4_Lufc ^yic L^Jjjv I ^^jLJ Ojj 

Cj I j Lui I j JjuLj Cj _iL>J! I Jufc ^j-o ^jLlII Cj j-bJI JlLoI jJsj 

14-u.qjj-iL!I j-tToJl 4 JLjI_A CjL>» l_t_u-c 0 Utj! 4 jj_^c_lJI 

W U1 J) Ml 11 t ) ' r I C-<-jL^ Cj Jil_>JI I Jl_& Lo J '"<r 4j^1j Juuj 
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JsjOJI ObUiuu 1I19JUJI 


«J_jJl 11_2 i,u^l)) 4 J^Lj 3^-^- 4a^^jJ! •—j 0lXJ& Cj 

4_uU-jJ,l tU.^1 4s*jlu 1989 (j-ojU 24 ^ (Exxon Valdez) 

Jljv-Lj ^LLa-jj^l ^jLUj C+j\S LaJiic t K 1 oVU «^Ldjj fjjujj^)) g- i L v ^Ul 
,4_^UJ1 juUl! JU>. 

j-tii-Lilj * JjjILlII c^jj 40000 

3jjL>JJ j U1 < 1,1j a ^U /11 ^jl^\ j_tL ^LqI J_u3 cJiit jjjc-j 4-^1 < .1 -q CujjJI I JJb 

4 3 U 111 4j>-L<_u_^ dJtL CjJ>L>J 1 LajJ j miT, 4.<-u-a- j v. *LiaJijl Juuj tLgJ 

• <( .1 4 1 ,|< ^^ )> 4_>.L_u_c t h* <>» Cujjji_j 31 um 

t VI «^_uij_u)) 4 _l^-LJ' a A, ,.tl fj^c. C_oL». cllJj£ 

*Cj1 3 1 hj) 3U (j-^ 14700 j) •>■ 1 4 m 3 1 ii 11 <?Jl& C-<_)IS^ t^-L^Tu-t-u ^ ^ mi 

.CjjjLU <>a 400 js*jj 

j—laJlJ dJJii ^J_c t4_uL>-jJ.I li> miUj 4 m3 1 11 II oJlA C-qQ J U i^>I Ju9j 
I Jl_A I ^ ^ fcsj I 0000 jju9 L-lt-lU-H *>Juk ^J-4 

/a / J A ,,, fI (jJsdLj dlJjLit ^>-SeJ (J^ cijJ-IT lII 

i-LUj <- ' . 1111 J 1 "J oLj-a d<- > o LfcjL?e_3jl JlIc Cj 1_3_<_uj_3J 1 

. a £U /11 3 Jijj>.j_U 4-oJl cliLtjlSdJj *4 jjL>.jJLI u« miI! j^-uaJI (j-° lj-u^ 
C-Jj. I,ll*M ^jJt JjjJLil Cujj (jL^ 4j^-Sfc_l-JI 0ju5> Jt^j J-LC.J 

CjLcL<_u 3j^C. 1 LoejjJlj jl mm iVl I Juj ^_3tjJI ^Lj-a L^J-a 

4Jl^l_Lll 1 K jj_a I Jl>* 3j_j_i^ 4_>>1 1 no (jr L^c Jl 2 CujjJI I JlA 

.4\>UJ1 

j-iTuTi-Lj 4_3_j^j a 3 .U 4_jj_b ,U! jj_a L_3iw I Jjjlujl Cuj) 

j-aVI Cx^jJI jJj-cj 4 3 iUU &J-& 4jlSj iTnj t^U! 1 n 3^ Ju 

I Jufc ^j-0 3jljUH I Juj 1 K 3^ J LiTuTu 1 

ajt L 1 a <t 1 z\ cj jin! 3j_5tjVI ^JlA ^LjJI c^j^JI 

3Jl_»_*_j CjL^I 111 o ^J1 3 j^c_jVI ^Jl_A 3-*-^ Ju-a-J 

.4^^^! 3LLUIj (jjJ,! alj-A CjjJLla 
Uj^>* (jr^ ^ 6-^ (jr^J 

4_*_a alila JjaJLlitJ j-st-JI ^]n 1 n ^ CajjJI 4_3 _lLs ^j_a Ij -lil us 







. 9 .La ( j r £ 4_ufciJlU C^jjJI 4 _j (jiftltJ Llsalm* 






4 tl 4>LJJ CjLLlLs CjjJj till]} ^j_c ^IUjj 
iC^jjJI 4 jl3j 3^»3fcjVI JlcL-^j 3 c 1 mi n lJlSjUjj 

: U-^' (j- 4 cr^ 1 *^11 Lr^ c-xL^ T l^ (j- 4 

(J^>-JlUj 14 U ♦,Uj t :J!u3 '4 , -3\ c^j^JI 

«L>.jJj tj^>JI 3 j!j-^ «L>.j^ : JlLc 4 jajjIMI J-ol jjlJI ciJLJi 

3juij t L^jL^UoIj 4j^-5t_JI cjIjLoJI tj-st-JI <>Llo 


. a 3U /11 &jjb 3^ 3JljL_uJI ^LjJI 
Jlc .1 i^T) (_pil 3j-jlU~U 4_u^jJ 44 JI .}!jJ .1 4«>hi j-Luj 
lit 4 _j»_3_lU CuJjJI (jjj ^j-o JjaVl /I0 C-UjJI 4 jl3j 3- 0 j_>J! 

. dxjj jl tJj-jjJI dxjj : JlLo Jj3~ tl (j_c c^jjJI IjlA 

3 L 3 t(j\ijijL>J! JlLa tL_3_j^>JI ^jlll 3 -° ^^j^ Coj^JI 3 ^ lil La! 
*/75^ ^1 J-4-a3 JlS jj>J! ^1 L^j^itjl 3j_jLLaHi,l il jll 4 t < <n 


*U cj^IU ojj o-« 

L^j 4_La_j_>Js I J^IdLlUj CjjUJI 4 3 U / ^ (jl^J! Cj jIj ^jt w ♦ ■ > u U rjjzj 

. al^JI 3j-jl IvUl jIjJlI 4 j > mi 3^Lj-j ^1 Jjj-j 

J_t£. (J-sadU C-3jJj>- CuJjJ ,U1 cijjij 

^3^L^T<-<-uLj 1 Jl_uj tc_<jjL4^ C-4jjJ! 4_*_3 j J-d-*3 CjVUJI (- «ir. i ijr 3^ ,3jjJa_Lll 
. 3j Ml" 'l 11 4-U 1 -L ^ - tSJ' j|ji,l {j-A juX 

4 j r 1 / ,^,11 t "\1 3 t-V, 1 U t 4jj_jj_>J! CjI jLui,l { j^2x jlj 4_1!Lo 1 

^Lajj! ciJLIii tjj* ^jL-oj^l 1 ^j3lj ijr il! jljJLl Lkj_t£.j 

l j r A !j_p^ Ld_4 iOjjJI 4_*_3_u <"I 4 3U >t, 1 ^£1 |jJ,| £>jjb j-&j .j 

.CjjUJI 4_3la_Lo CjjJLil! 4 j>.j^ 
jlj ^L-^Lj LU_1 OjjJl ^j_4 ^jLlII C-cUfelcu-U ^j) 3 j (jJJj^ 

^1 4 4? Loo £j-A j^_L.4jlSL!l^ 4 L^>jJ I lj ‘3-^3^^ * J 1 * 4ij3M | 

tillju J 4 U3j 4dx_3-JI 4 ♦ Tii) 4 Uj^.J.1 4-3-Ia.m j-usLulII 4>JlA j_f^P till ju 
*cjjL>J! 4 3U; d 4-oL_uil L&jIj! 
t CjjL>JI 4 3U <d ^ CjjIlI! 3jL; J-4JU 
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JgjOJI CiLoJitoj igioJI 


4-ola-Ll 4JLL2JL1 j_jJI j-5cj CujjJI 4_*_3 j l>4 Ju9 

jySL-oji V t 3jJ>LaJ!j j_3_Lll 4_4 _jJl^i ^ rtU/A ^J1 L^Lpoj L^JLcj cjjJl<^ 

. Jjjio 0-°j »1 <<^>3 il Jlaj VI C-JjJtaJI I JJt tjjQ ^j-saJLitHll 
lLs^Lo-VI ojjJI 4 _*_oj 4_JU]I ^'Ij.aVI ^Zj3 LscjLa j_5&jJI L«ju£.j 

,U! 4_i3 j_tlu_u CjLL^LcuII JuJ l>. l_$_Lc t^Lua 1 ->»J L 4 J 

4_*_3j < 33 ^ 45Ll^-<-u 3j-Cj 4_xj_A ^ylc. JljJu>JI C-.JbtTu-u.t I I JlA 3 . g InJ 3 tdujJI 
L>* L)^^' ‘.'*‘^1 5 ‘ L>^» Cy^J 

• Ol^Vl 

dx_jj_JI jLtTuTuI ^j_4 ^jLlII c-Jbeli JLI »1 j-<-u tC jLlL^Tu.u.1.' £ J_& 

<UjLa cjLvLxla ^Ut"I tCujjJI ,U! jLiulljl t j_c ^jIUI j? ^Ul 

CjIjLljJIj ^LjjJI J_oLLi VI (J-SiAJ Ju9j tOJjJI 4jt_3_J JJV 

.CjI^LojJLSLII Cj11*j CjjL>JI ^j-C. Jut-U 1 ^Jl 
jZ Jj 1 Jl^JI I Jl& JjlC. CjM^LJI Cjjj jjv ^j_4 4 _>oI_lII jIj-cIdVI l_3_3j Vj 
(jl Jljlj 4_jV ciJJij ij_se_jJI (J 4 mh! CxJjJI 4j»_3_j Cjj-ITlII JlIaj 

vjjuj 4JLUI ^bVl J>U. c^JI {y> SjLkil *ljVVI >^13 

I ^ ^ ^ 3 ,"," t C jLlL^Th-i.lI.I j^e_J I <?Lj_a ^Z j->. I L^-co 

.objjJI Vj ^jllflOl] ILlill 2UL2JI ,l>Vl 

3j_£ 4_j_b L_Ld t C-t-jjJl 4_*_3 _j (j-o w ^ j"" 4 «lL^SjJ 1 i>JLA 

j»Lscj>.Vl 4jjliLo d! Jjjji 3j_lLlss (^1 LlscjjJiJ ( J_^eIDj i Lo 3jLo siLU ^t-w n 
ILujjJI LLlill ,jj8 i(TarBalls) «jL2JI (<u-uLi i-3jju 

4_o^^J^_u^SLiX I JjiI^jlI! d . ..Ij ^ j^-2 -1 n^ Li 4 _Lull1! 

oLj^jJ. 1 Jd « J (j-a j-JLlcs «jL-2-JI c::J l>^ ,, 2jLc. ^^JLsoj 

ajjj cjljj (jja jac. (jja L^sLjjjdj. ^pJ! 4 7 ujj_^jija : ^JI 

djjjiuiJ! diL^jJ.1 (jjs Jds-I jJ^ (jr^ ‘2ji 40 (_yi^. 

(_yJJ 4_al_LisVl_i /(V> •*■ ■ »<Vlj iCjjj-j£Lll j-Lsslj^. L^3lljjd>. 

. dj~l3 . „VI Jl^lj CjL^jJ. 1 (J-iutJ 
HjlSLo (J^ ( _ |r 3 mi i~1 3jji» I^i!l jLill (j-^nn dLi-U CjIjLu 
t(j' o (j- 1J (Jj-^ 3 I j 3~ >. 11 ill jj ^1 tjjoj-ll (_, I g i>i» i 1-4-Lu 

.jjtil! U»~j 


153 






i JjjUjJ! Cujjj ^Ld! cjjJHj j^SL.uj 3 -J 1 cj l^-tHij 3 jl>J » U. jJsj 

j-5c_j ^U-a *|jj_<_uJI diljSJI ojjt 4 11 tii 31 i 1981 ^Lc. IjLS BjjUaJI 
L^-L l j tjiLlI ^r U i a i j-c j-Jj-a jJLa <JS <_^3 CjUIj^jUU 7 j-st-J cH< J L l j (J-uHjjLj 

jJll, I {jy£ CjUIj^c-lLs 10 ■ U , ■■j~ 11 ,j>>j <VI ^Lua (J= ^ 1 0-».L 

* aU.I ^-U-u 3-a I 

oU_a U ,,, j. nil n aIJ j.*.ti 1 I CjIjSLJI £Jl& 4_uaS Cjj Jl3 ciJJjiS 

18820 culj . 1977 j»Lc. UL 13864 j^L. ^UUI ^Ui'UVl cWI 

. 1980 ^Lc liL 

JUj-> ^'">a i^Uej*. VI 4 3l~ 3r a t» I J)j <.<ill CjIjSLII aJJt JJb\ /in La Ij-LSj 

t^y-IaIj-tfuJI 0j*Jb _}l jjj—l 3 j i^tl lj_£S C— i-lluJJ c L^JU ^ *» uV * n3~4 ^J^UuJI 
.4_uUI 2LpJI oLSlSJI JSJ j^l <>a I jute u,„n l^T US 

3_a <U>oLlJIj tjLst-iJI (jU—ta ^U»" <_^ILJI c-<-<-uljjJI ajjt jJluj 

jjJLlJ I 4-1-3 Li C.<-3j-C La J_Jjl3 . ^jU*. VI (j-saju i _ T 3 41jU> Cj^LsLlJI 

<U_3_j c^jjSj miUjj ^iolj^u ^Ul 1 1970^_jI^_l 3 (Arrow) «j)jl» 

t^JoLtfuJI (j_c jJLajl-xS 300 j-stJ Juu ^JU j-3tjJI ^-la-i-u 33^ t-^j-JI (j-4 4-a-Sfc.t.Io 
4-La 3 y ^Ll 3 JlC J}U* Cuj)JI Ijuk ^j_a BjUUll aljL».VI Cjj-s&jj (jI Juuj 
c« m mjj Ua cju>j ^ jy I(JI 3j-LLu-llj 4j~il3 < <iVI _>ljil t4 L3^11 oLWI 

. Ij," 4 j*i im I 5USU<_u jJb ^ I 4_3 _lL 4jjSLa CjjUJI ^jLSLa j^5tjJI {jt £i 

(J-A 3-^>*T (jl— O .VI (j_C J-uS ^^^3 J^Iu-ll ^^3^ i?LJ,l Cjjij L-lSZ-U^JJ 

.^LuuSJI CJ^I <Lu 1 j dijbll 

.oUol ^_3 jLUluVI 4 3 iUII ^JlA IJuu t ,m ^Umi 3^ 

♦ jULuVl ^_c ^I^^JI (3 a_5c_<_uSI ^SU T u US’ i 1 ^_u_^_tHjJ I 

^jUajS Uj t *AJ L> 11 £jufc C-<_>o 
AL^lJI CjIjJUJI a^AsbJj i£.l3^il I3 ^j-o^-tHJI 4 jUoI 

^UL oypl lU>U^I <>0 fcjSai oLU^ll 

^Ull 4_U3Jj^3jjLt^JI (__UaJ J-t-aS Gj (J^UlllI I Jufc ^Iujj 

4 ii j mi r II 3j->JI 33 3 Mill (jA<n U_L<a 33SLJ US tJjjIuJI C^jj U_Lq ^jjSLj 


I 5^1 




JsjOJI ObUiuu 1I19JUJI 


4^Lum 5J' j'IjJJ tCjl^-4 -Jj_lII j'*'*' Lr WlI [jla J^LilS 

. j^> I 4JjLlIa 

4 ♦ 3 ) jl Mil W tjr i-C (j-ajJI {j-a 3 g.Lja.3j' Juu 4_j| lLU 5 ^ jr L^. c-UjJuj 

jl jJJ 3jLJjL>. cJ&LLus! L^] J .>. | JUJ J_5fcjJI , ,, CuJjJI 

\ C, 3j, J 4 3 Jl_C »1 <>> 3 li Juu 4_j| CjL_uIJ jJI (jS>* } (jrlU JlSj 1 4-UL uu U' 
3JuJuv. cJ&L-LudI 3jul 4 3 U> ? t, 1 CjJuwj «jujL£j£j_al » 4_!u0 L<J! CjjLv 

q^hmj tCjjjjTuSLIIj iCjlJt_ukJi]^Mj tCjV^jtSLII :J!la 4_uLui_x5JI CilufSjJJ 
£->-j-a) t(J_LS 0 LJ 1 I oJufc 3 Jjjv j_a L>^ ^ j'j-fi t4uuL>JI CiL£ji! 

.(51 <*2j 

J g . 11 _i <tiLa jJUij ( ^ i^Ti jlji.1 0 juk >. 1 If. I jjV Ij-Iijj 

<_p.Il 4_u>Jl CjIuuLSJI j-u^ <JjLu-« <_p cillju ^u_uajj tfUl <_p LptajJ 
<_PJ 4 _oL<_uJI jIj-U olx-& Juj tCjjL>JI 43U i <n 4 Uj^U aLJll <_p j i-it j 

Lfcju£.j tdJl 4 < (JUS <_p u-u-t-uluj i4j^-5tjJI 4u-u.U jj '' (j-G Jjpa CjjJl>. 

•C^USISJI <>* 

<>Lu3 CJjJj <_p <j_u_UjJI C_A-U_uil (j yJt Cj^l^llII CjjIo' OjjuTt^-11 Jl33juj 

V Cjjl ju»J' * ^4 . ^_pe_us ju£. I Jufc o^LIj 4<JjpuJI duj_J CjLLa_L>JLlj jLstjJI 
♦ jlp 4 " < »VI 4-3-uo Lp <jjuJj iAjJ <J£ CjJl>u 

O^jlj uJLpS * - 34 oMsLai CjjIjj>- ^Ic 4jjut_Jl Cj jl jukJI j >33 Vj 

CjjIjIj t duju jLt_JI oLj-a CjjJj Cu^jLi CjIjlxVI 

1977 ^Lc cujJI j^se_33 4j^t_iJI cjj!j_>JI ^jla 4J!l«I o-«j .o-° 'otA^ 
CujJl ijjQ ols 25000 o-5tjJI ^Lj-a JJjij ^j| (^jJI JUAJI Cr^ 

(djbju LuL_u)) 3l_^ ^ jL»T jL>.t ^ CjJlx t^L>JJ 

0-4 4l3U CjLu^ jLilil c «j < <n i^jJ! 3JutUX' CjLjVjJLj 1 j qj 3jtK 4 jV 

i IjLJjLtu lu^JL 3jjL>J,l CjjJj 0^1 L^*^' l~i i a C-UjJI 

. 4 3U / 11 o JlA Q-g-LU CjLjI^JUkJ'j JJ^Utl ( j_4 OtA^ (jAi 

4 i miJ Lo Jl£ IjIjju LluL-u 3 Ll9 o! cJ^dl ciJJj 

4_juL_l_<JI 3l_ u> JI juI o-° l-^j) i -%. o^, 4 jI_^ (jJLIjj i4jjtj^_uaJI 4 uj_JI 

. 4_ul^-L>Jlj 

CjLuLuUvVI (JS>*} (jrU tjjjujil Cuj_J 
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Cxjj (j_A (jliloVl (j_A (jAjjLa 3 Juu ^Vc. CjjJUj CjL^j^JLIj jL^cjJI ^Lla (j| 
^ i£l^^13 V J^pJI c^La j_33 ^1 Sb^JI ojIj^JI ob < JiP^ 
u 3j3->JI j_La_>JI J_j_u La-L u ttU3*q / 10 Juj3 V 4nii n *^1 CjjilJl \jjts 

£>•>«) ^UJI j! J-a j*jJ J£ JJ&i <j^l cilij <j_A 

(52 

CjLjJLa_C aLlj! CjJ_> 0 ('^-3-11 ^1 U ^Vt (^ya-SL .J CjI JlJ>-VI j J_& 4_)lLa I (j_Aj 

CujjJt c_jj-tjjJ jl jIjVI <j_A CujjJt aLuI jl t( _ ^ 1 miC< < «|VI 

<-Jj-cuJ jl *ji_3fcjJl jul» CxjjJI J_AJ>0 ^3il C->-uljVl JsDjla^ qs«\*) (j_A 
.Cj jLsljJI qSz-uj *Lu! gLii>.LtaJl ^jj 1 ^ 11 £j_a OjjJ! 

aLuI cjjLslj 1 gj3 \") 4_J^IuJI cjUL>J.Ij cjLLLJI j-lU3j 

jl > i 11 ^L_|_4 CjJ_Lj 4_i_u_J_ljJI t 31 l < nV I Jl>J t^l_3fc_»JI 1_A^ J < (I 

. J^LJI Cajj-j cj! 

(jl (j-se-tlJI aLu-a cr^l L^3 JL>.j aLuI <LcjLaJI Cj jLsLj C<jvjJ jJsj 

aLu! Lgj )!jj ^lr. <U1 411 ^Lj_4j l^j^/.M ,a (j_4 */30 j_5c_j >Uj 

ccjjJl i j r A L^Ljj3L^_a J£ ^j-33 tj I j_j1^IL_uj V 4J^llII (jV Ijiajj * L^lLvj 
j j » ^ jJC L^jL c. J jTu.u.4J La 3I J Lr 3_uJ 4 j1c £_jj_33J1 aLu-a */100 4-l<.uJj 

.<LiL^d^M L^HJj_a->- ( jA */1 ,5 jj^_i ^jJI 3 jl_c CujjJt (j_A 

jjLc jj)"< , <i^j w 3 r< 11 CujjJI I jjt> 4_j uLaJuitj jjjljlII $: L<u 4_l^l_Lll jlc.^ 

*1_4J g>L^J ^.Lc ^m ^-o t4J^l_Lll 

I Ju4> ^>^_lII oLj-* ^1 c-jji > »Tn CoJ^JI 4 _j_4^j (jl > nj Vj 

CjLiikl! (jj^Jj La BjLc .j cill j J* 33 ^jiJI Cj jLsllII jya CjLLa cJLl^£ 

j_jl_3 c > j > tTn ^jJl Jj33ll g^Ul (j_A (jjljUll ^Lc ^-o j-still aLcj 

.jUJI CjI^ 3^ 

(^JLc. L^jf jL2JI ^yil! (jJLsdl! ,jji jjrtjj jlj 

JC 1 ^ tl 1 JlA 4-l«.uj ^lr. IjjS Jujj CjJl_>JI j-ll^lIc. ^j_A 4_Jl_c 4 -u-oj 

J JlA jJ-u^-c ^ylc. I^_CJ_A 1 JlA j-uJ I JCj ^ • j ■ t*s 11 ^Lkl! Juv^j 

( jr C ^ mi 3 n ( jy 3Jl jLUl CjI^S" (jl ^LjJJ jiiejlj t^.1 Jj_4aJl (JjSJIj Cj 1^£J1 
jUtJl jLj_A CjM^LJI CjUiitA (j_A (J_U_UJ (JSLCj ^3Jj jUtJl ^yS^C. 

.ciw Ij 


156 




JsjOJI ObUiuu 1I19JUJI 


jLa_jJ! i>l_aja is^13 *~M /a-&L*-uli CjLlLjjlII (jaa.su <_*JI_Lifcj 

( _ r jkj JjjJlill Cjjj jJLU aLU (Jdiljlof. '.JiLa JjjjjJI Cjjj-i 

. cLalijJ.! 43ljt-isia J 1^1 qj sCajjJI j_iU si" (Ja3 Lfcj!ja>.j i_aacj j 3 . .I_MJ 4jl at~ 

j-lsLlss aja>- -2 jjJ La 3jL»^ . ^Lal^ _M ' a CujJI jx. aU.1 1 ^^ (jSLaJ Vj 
JL»J ^ J\ sj^J! ^ aLU tjuk alSlJ JLij .jJll aUb UJU CujJI 

.aUli^^ cilj.1 mij Cujj jj-a 4_tb La jL^VI 
J_j_a^J . 4_d_a-*JI 0 jJb (j_a ^jLlII CjjJLJI (j-a Vj 

alit ^j-a 3ji£. 4_L>^L-fiaj (jlsjVI ^j-LsLj ^j_a g’jjr’t mi 1.1 ^L>JI CujjJI ^j_a 

aUJ I J_& ^j_a 4 _!ljL$JI CjLu^JI j^juslI LuSL^j^ i4lc. <xLlzl£ ij\jCu ^jJI jtJUl 
a La L^jLaJL Lj-a JJ L^-La ^<uj CjjJLII 

(jyJlil 3 j_j_j^JI O-jj-JI J-3_J ^j_a > j--> Jla-J tCujjJ! jJL ^j_a ^aiitUil 

(J ^ Mil V 4 K mi a CjM^LJI (Jij-C JlIc ^_La_<_u OJ^-^ 

a L^l>JL*_a 

^ I ^ 3jJl3JI LgJ Ljj^uSLtll < ciiLufc £)l (j_a ^CjJI 

<LL^_4J 3j-ti_us ^JL>.| CjLuj^v L^Jj^oj CjLujjv 

i 4-JJjTl.JI CjL3L>JU j CjLjLLlII <_ <lf. I <J-L>u ^j| cillju iaLt! (JT B ^jLjJ lII 

tauLs-tJI 3juJufu 4 j»j «UII 4-tla-^JI aJJt £)l VI t Ijj-us Jjal .}!j_a ^1 L^Jj^oj 
^j£ I ^ j I ^ jLaJLcVI V tiJJjJj t L^Jl a^> t mV ^1 ^LL>*jj 

. ClsjJbJI IjlA JlLa 4Jljl 

^Ic. j 3 U" (_^-ll C^jjil £-2u q*>\ V~ll ^1 J±z 3JlC Cu-aJiitlLt^l J^j 

^Jl_A tC-cjjJI d 3 .U t^*-L>*l ^j-a^ialljj taLU ^_La_<_u 

JicLjiJ j-st-jJI oLj-a ^jV ciilij tjlJ->*VI 4_al JiitlL-ul J^uj V 4_3j^_LJI 

t LgJl Mil j_la-3 Jl£j t d .al Ull GujjJl g> 3 jU Ju^jj ( jr Lc 3 jLi 

. L^_l3 jLlII jLiTuTijI 


^ ^ ^ .OjjJI ^_3 j 4Jljl 4_3 jjJ^J! ^JlA ^I Jiielu-uI c-.^-^eTu.u.l.l ^j_a 
4_l>JI cjLljLSLI! £j-q UJL Ij^_l^ c_'-l<-ojj i cLu-JI ^ If. Lgjj^rej t ^ 

3jJtjVI j_u^L» al^il Cj ji3 JlcI^uj L^j 1 La£ 14 3U Ul ^lu-uu ^ jy I(JI 

♦ <JI>i^VI ^3l>ij 

i^Ltl ^Ja-<-ti (33^ 4_t^LLaJ! CujjJI ^_3 j (j_a ^I^Ja cdLofej 
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JlcL_uJ a Jr 1 ! 1 CjUIait! jL3r"i < 111 ^ylc. j*lj. tt tl &JJ& ^^Aju Jl^Tuuj 

(j&ZJj . j»u£ Jl>. ^Jl LuIj Lt-beTt-ixa do^JI 4_i£. Lu-saJ I CjI 3 k U1 

4_*_3_j ^ lLLIjljj t^-Sfc-tJl tfLxa LocjjJu j-tlu-xJ q ! I Jl^J 

.(jLojJI (J_4 6J-JLU3& 3 J_c Juu 4_t^LLaJI CuJ^J! 
Cj_}I^ ^^Ui! CjJjJI £_3j V 

^j_c CjL u ^ ^1 jL3r~ r »l < t-uj jiLx!l 0 JlA J!lc <Uljl (jL^ £)Lp*VI <- <if. I 

^jLirl miU ^cLu^aJI (_3-Ia.U 1 4 _l^ J JlSj t4_icl r <«MI CjLiI^-UI 
. 4_oa jljJLl JjjIuJI C-*jj 4 _j_4^ ^j-uAj ^1 CjVL>JI 

JljvI ( j_ 4 ( j-^ 10000 Jiir~ r a I CjVL>J1 ^Jl^.1 ^£) j_aVl < < i U ~ Ju9j 

.Jjjluil CxJj {j-A 18000 J-5C-J ^Ju 
^LjI 3 JlC JMiw CjJjJI 4jl3j 4_I!jl 4_3jj_LaJI oJJb C.<^e_->o 
jJs ^ ^ 1 ' tl L_3_ta_Lll jJlIII I Jufc ^ljiifcIL<_ul ,j\ J^ji.1 

4J (jL^J t4_cLc 4 3 ts> ) 4JLuUj 0 LJ, ^L*JI CjjJLlII \jj£ c^IxIdI 

^IdLUIj CjjUJI a 3U <^ CjLulfLII 3l_p* ^yj i nil ? 

.UJSjjUJL! 

I JJt 4_uC.Lux^JI t-< 1 Ak /11 ^ 1J 3cIlljj 1 £j\ (jj t 3"♦ j ( j_a C-ILLA j 

4xjjk Cuj^JI 4 _jl3j jLiilul ^yjl ♦ jj-ubJI I jufc c ««< «n ^ 

dLJLl DJJt (jr ^ y&y t tillJ uj «.Lc (__Jl5cIL_u^ 

^j 3" (jj 4_3 _j_s jJ! cjLuI£LI! ^ ^ Ljj-uSLJ1 1 ^ ^ ^ t^." , 

(J 4»*t i mI 4 4_4jLjl 1I CujjJl J_nj 4Jljl ^Lse-u Jl£j 

4>JlA ^JLxajj .CujjJI ^ i (i 3^ 4_t^LLaJI j^>*l(j- 0 

JlC.L_uj i4_3_o^ CjI i 1 i m 43 ,m CxJj^^lJI CujjJI j_3j 4JljV 4_3j^_LaJI 

iC-tJjJ! 4-3 -lLs 4^1 ^ M) 3jLj ^y-lc. JlcL-UJ i JJL5C-4 yQ CxJjJI 

LocJjJu 4-uoL^aT(-c' lLUjuj ^.Lc (j-4 (jr IlJI 4 jvL_uJ,I Jx13jj 

. ,U! i(i 3^ 

tjtU! iJ y_^ c-<-jj_J! Jlj^l ^ <>>Ti diljS 
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JsjOJI oUJLioj 1I19JUJI 


f^yujSl ^JLII 4_a-£. 1_L11 jJLajJI ^y^ju jl i4_t-oL>. J^_o*L_u-a 4^Ll^Lj 3jl_C. lIU j 

£-1:9 ( _ r ^ 4_Jj_<_uj ^ j-3pj tC-U^JI ^to mi 

dJLuUlil 4-JLc. 3jJl9 CjIj jl j_a 4_3jj_LJ1 0 Jufc J a»*h .n La 3.}Lcj 
4—L^-A-A 4 J A £ J-Sl J Vi Ml! ^SLa- 5 4_JL*JI L^Li^J t >1 / -^Tmj tdxjjJLj 
«CjLlLa-*JI o'jjb ljr ^ L$_La 

1jt £ L>.j_udjj 3 Jljv ' (Jjj. *m 11 OjjJ Cj j-hJI 4 K mi a La 3jLc.j 

(^jJI (to 1 i'j-3-ll j-^-j-II jLstjJI 0 Jufc 4 Jj_a 1 (j-°J «4 \ 33t,l 4_i_tii jLst-til 

(jjSLJ I JlLa 4^JLa CjJl 3£. <LJjjJt CjI^_a-»JJLI Ju>.I ^-uA»I 
3^Jsa_u_aj I 3jjj~ud ^ylc. 4Jj^ aLa-UJI £_aj>* 1 Ju9j t4jjli,l jLstAI VLla 

Ijla cj jJbJI 3j-aLLs ^lc 4_ic.La^>»JI 

JL».| (JJIa-1 4_jI j_A ■ Ln ,,,j~< 11 | ^_2e_i_U JljJlAJI CjjJjJI c-<-L«-g] \ j 

4_ajL3JI (JjjILlII Cj^LsLj £j_uuj tt_jjJLllj U^i 4_aL$J! 4_ulil CjIj-a-II 

c-jj^-uj j-p-tj ciJJjJ i Lij_c Ljjjj I ^Jl 4 j_&IjJIj IjSjuui g_iL>JI q -a 

CjijJj (J_aI ^C. ^Jt >I ^j_A LpLiiie-A ^j_a 4_l£ 4_l3Jj Laj Cj^LsLlII 0 Jufc £)_a CujjJI 
CuJ^Jl I JJt £J->- Lj l_HJ JlSj .I Ijufc 

I Jl^j 4_JJ0j-*fuJI Jpo IJ-tToil JlIc ^y^ILu JC_t_uLs t lLd^ L\ 

4_jJL a-mjJI 4_iialj_«Iu ^j_A ^ i r. ^-tluTuj ^IlII ^j_a ^ _u £^ 

. 4_uj_L>JIj 

CJ^LsLlILj ^La ^ jjfcj 33 A J_A^VI J-QaJ LlUj^ 

tll-> I Mj-lXl (jia-uV! Ja_L>Jtl ^J-A 4_1^ J-A-5 ^ylli 1 

3JlC (j_A j jTl. J1 ^t^p&Zu_ut_2 t ^ / j 3 m 11 j (__£ LtioSLlt-u VI CjljLf, y j-3»*< 4 _j 

Cojj_j CjjJbJI 4_u_aj 4_t^ JujJ tiJJjJj t4j^t_j jLjI 
LaJl^i * 1982 ^LC <ys t^_A->*V! ^LJL ^-i-p CjijJj CjJl>- 

<>Ll4J ^L>JI J^ppl Cujj (jLtls^M ^j-A CjIj, miT. CxlaLoJ 

■ j j 3 ,"■ (j-utj 4 3 L1 a j_Lc 

1 ^ .>%♦ < ^ t ^>a ^_L itCujJI ^j_A 3 j_l.l£’ L*_3j (jI Cjjiull I jufc 3jui ^j_A ^_L 
g- i L > . (j-A ^yjj-L-^JI to 311 aUI to mi ^ jr Lc j-3-Laj CjjI^ t cjljlAjJL^ 3jlc 
^_La_i_u lt Lc. ^Lkil C-ujJI L^j J^LvI 42 jjJl!I (jl La^ t^j-uJj-<-uJl 

.Cj_}L>J! Ijufc c j_A j_jjL^uI 3JlC Jlju aLU 
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4_ijjJlJI mi II Jl_Lc £ LI, 1 4_±j! jJI CxjjJ! CjLu^ j-jJlSj 

cjLp*VI < c<»L L^jI t( 1981 -1979) 3jTLaj| j-a^>*VI j-stAl 

<_ijLc (j-olj (Jrj-J 4 _jl9IjJI 4 <?UU1 jTi] JSLI 100 j-stJ 

. ^LajjVl BjuJuIu 4_u_uJ 

J^LLlU <- <lf. I lj_u£^ JJSj CojjJI <Lu_uj (j| Ju>.j Ju9j 
t^LU ^j-a ^-TLl J^i CujjJ! quq cjLq1j-?&-iLq 10 ^l J-t-a j 4^_a^>*VI 

JjLJj <L*_ojj_a j_uju 4 1 1 M >11 4>Jl& (jl VI till j ^j-a ^a-CjJI 

.j-a^>*VI ^-stj-JI ^L-a (JjjjTuJI d*jj_5 CjjJbJI 4K mi a 3 Jl>. 
jLjVI ^j_a gjjfcru.«:^ * lis jJj 4_uli,l cj|^»aXI juiui (^j^jtJI ^_>JL>JI ^.ujuj 
C j^LsLJI 4_t3 4^_jil (JjjjTuJI {j-A (J^J^La 4^1 dIJ- iflJ 3jjL>JJ 

j_lL>J 1 I Jufc CjjJbJI 4 K mi o (j-« _}|j La-aj 4 (Jj^TuJI <j_a ^laJLu V CjLu^SLj 

La (^jJI CjJ| ^Ij tlJjL ^ jr Il]l c_j^_>JI 

4?l_j_a O-Jj (j-a 4JLLfc CjL_a£ c_jj_<_uJ ^]\ CjJ| 4CjV-^LJI 

«g-ii>JI 

4>LJlI £_jJL>JI ^jl>.I ^LJU oj-ljj < «U <L*wV jJaj 

L^_a I Jl^cILljj I j 4 1 A\j jL^.t 4_Ij jJ| 4> JlA (t r L!Ijuli ^Lal (j_a j_^c_l!I £)_a L-uSt-iuJ ^Ull 
4 3Li <1.1 ^-st-j-JI ^Uiii (jI ^a-Cj jJjjJLlJI CjJjJj JlS c_jj_4oJI <>L-a 

. jIjT ^j-a LaLaa LJLL 4>L-U 4 >JlA L^-La c.-< j^-<.uJ (j^JI 

4-3 Ll£ (jlj 4 ^LIIj ^j-a UJ^ JlS Lii^Tu.uda (jl Juu La^ cAp 

lj_A (jl_3 I4 ^l-lL>JI aLa LujJlj 4jjL_u^j CjjL-^ uJLtlu-uJ.I Ijufc 

a LI l_i 4_3l*_a 3 < 4 JLlL 4_tSLIj 4^_5t_JI ^ L>, „ ^JLc. t ^ Lj c-.cLtTL4.u-U 

^j-a LjJLLj 1 3jL> 1 ,UI t m I J_j I 4^L> t <itl I JlA (j-a (jyic. 

La^ 4 j-lLu (j! c-oej Lu 4 Lj^>iU 4 1li JI ^Jl Lj^_L_j I jw» La-a ^ 
Cj^La-^-U 4 I mi ^ & CjLL_l^JUj jL^_jJI 4>L_a ^jLj LjLallc.I j-jjuj ^j| C-oeJ 
(jl ^j-a ^C-J-II «Cj 1 rtl-LU ^l^jl <J£j (jr^j ol 4 _cjlj_lLJI 

jUt_JI 4_^LL VI 4 -liTj>jVI Sj^LII 4_>.L_u_a ^j_a /70 ^j_a ^L<n ^LjJll 

JSL L^j cjjITlII jLT cjIjuj 4^j_JI c«-g&-u-^>I cjLLj^JUj 

* <-h>V' LuDJ-4-^L 4J-J_L^J 
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JgjOJI CiLdJitaj igJaJI 


1_4J cjLuKJI ^ylc. SjjJiiiv. JjjIuJI Cuj^_j cjjJgJI 

^JlII I cjL^jII ^j_.a ^ Lst-j J^LJI Cujjja . ^jLcujVI 1_4 _ls 

: Jii_A 4_oL«j)jVI CjL£j 1I L^HJlLdl (j-«J ' Lr^l O- 4 cJillitJ 

:JlLa ^ \ c. 4-j^ToJ,' CjLi£jJ,Ij ^ tl" A /tl 

4 JkJj_tjJIj <Jjj_uJI : J!la 4j^IL>J,I CjL^jJLIj 

jJJLfl CjLjj_JJ_j_^JI JlJL_J 1 C-.<-L4-gJ CjLl£jJJ £jt-& >y*<J 

4_j^>JI 4_a- < n Wl j ijr 3 Cjl^j^jjJi-i^jlj jljJll oJufc 

/4 <1 «^N ^ VI 4_%_<_ujt An ♦ jLtSJI <L^_4_ujlj 4 4_U-A jJI <L^_4_ujVl 

Ju9j 3Lp* CjL'j U 4>>V' <^1 <-*!!!} 

CjLljL^JIj dJl 4 < tlVl 4 -LlC. 16000 J_5fcJ <j-0 */l2 £)l CJJ_56 _jJI ^jAn* < ^A_J 
1_4^ tdiLiJ! L^j j)^ < in 4 m (jL<-o g ^i L v 4 _jj>JI 

t _ ? _3 LjjJL^-a <—O^ 0 <: 4 j-JL£- ^ 11 <■'* 4 ( nVI * '' c1)Jl>.j 

.(j^JLU <;jj>. 100 3^e-i (_yJJ J-Lsaj lg ~-»-1 .I II 
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15 


1 jLLa^VI jl>.I jjk cj jJbJI 

I jLjfc I^J-A ^iLUl ( h <,0 r tl (jr ^ ^L-oJ^I L^J (_y3j uu 
i 4-Lc.lII ^-t^LLc JJl^j C< *> «<^>t iQj-SJI 

. ^jL^uVI 3Lp* 

cjLc! • Bj-^jiil jliiV! ^jL-uj^l <— 
u \ c. 4_jjjJ! 3JLl_L3JI *L3JJ c_jLLcI 4_jj)j_Lll 
4jj j 4 _Li_l£ pj 1 1945 pLc ^I 6 L^-lcL^^-lA 
pL*JI 9 ^IjUo 

j-j L-i^ JJlc 3Lsj 4jj)j_lII Cjlj-otilll <>JlA CjjIj 
100000^ Ijl^ 

0-uUujJll (jl *\ in (j_c j.-l-l^ jji£. 

Juu ^-L-L^ JJlC. p ^ ^ J iCjLjLt-oVl L&J_tC. J 

. CjLcLsuIi^/Ij p^IoL-^l j2 I £j-a CjIj_u_u 3Juu cillj 
^ mi 1,1 jJ_uai,l ^1» I jluT euiiuifcjj 

Ijtufe 3j -ujj C^}Lo*LjJ tc jLujVl 4_I Jl3 ^jJ! 

(jl Ml iVl 1 ^ J °) 3jJLl 1 

.^Luiyi !o«I 

(jyjs jju>-j_I,I ^1 ♦ mi^U Jl>JIj 

LPw! VI S^u ^jJI *|*]| 
3Jl>.J (REM) «pU^JIj)) ip^_JI puj 5 J^fcJ j-A 4 _Lx 3 
^.sLSLj ^ ~ 0 11 ^j-ol J 3 t J_4_SU_<_uJ 
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(^JjVI <— 3 j^>JI ^j-A «^jj» < At 1 4 -t-Lu-uJI 4 _<nTuVI £j-a Jl> ((^j^selbjj)) 

. (Roentgem Equivalent Man) 4 _u_L>»VI CjL^KU 
3 j_ifu Ct I 4 1 a $ A 4 _i_uuia]l 4 jj)jJJI CjLcL*_iH/VL 4 il^*m/VI ^ JlC. <—<_ 3 e jj 
I ^ ' *1 < a Jib ^1 dj Lc. 1 * .uV 1 £jlife ^jitX ^ 1^—3-H-u La ♦ djLc. 1 * l.u^I I O^XJt 

jlj-d^VI J-jj) Utl ^JlII ^_Lc. jl£> ^ <,o qVl ju>J! jl 

♦ (jL-ujVl 

t u/VI ( j_a 4 _jL*jelI 4 _JjJlII 4 _belll L^j emails 4 -ul ^^3 *L>. Ju 3 j 

JUi^l (jl ( Commission Internationale De Protection Radiologique) (CIPR) 

^Lt-iTuVl £j-A a ^ i ♦ .>> CjLc^_>J 1 <L?e_pJ LLsj-ojJL i 4 jL-^V1 

«^jj)) ^ I r. JlJj-j V 4 /<o~<vtl » u/VI 4 _Cj->. La Jiic ( jy IL>* LLL 3 Jlaj 

. JlxIj 

V ( ^LlL/V Ij-dsjju jJI ^^Lie^I/Vl <^ya La] I (j-uLiJ LjjJ £)l jJj 

(jj^SL-t-u 4 _jL-s 3 VI djVLolowl t Jl>.|j 4 jjj 3 Juji 

. i./itL ^lj-bf Aj , : ;,i~ 4 jL-oI ciJLL& 1 10 4 x I ,25 4 u u n 

CjIcLl^I/V 4 ^ 3 j-»j JlIc J*v mm j 3 Cj ^jLLjVI 4 ^j-a (jl ^tjtUtl ^j-aj 

100 4_jJlLu ^Lj ^Luo/V £)L_ujVI ^ys^ju jl3 tciJJi ^ya Juil 4 jj)jj 
ijr 3 Oj-Suli 1 Jl_uj i4jj_cjJ! 4 jjj_} <_^3 djL'j, U />»VI {j-a {j-A ^ Lau i—3 J) , M 4 
^ijjLU i|Wj 1000-800 4 jJlui ^La_cu V ^ijju l_i|^ ' * A ' ,111 

.3l3jJI ^1 j-cVI 4 j ^nj i^jUoj^uiL 4 jL-sd^U 
Jui3 i4_j-c^jJI 4 jLo* ijr 3 ^LuTu VI jjl i^i ^ Lr^l (1)^“-*^^ 

‘ ' ‘ L> tl CjIjLlC. jl j(J 1 / / „VI C—tiiD CjI^LlC. ^Luo/Vl 

jl J -V ,V,tl ^ jr 3 4 j m / ntl 4 -»-iTuVI ^J 1 / ol VI ulLi^n La Jiic ijr iLLJI 

• E 5U]|^ 

jlj ^.1 4 _ljVI 4 _j_jJ- 5 LJI 4 » m.MJ IjL^JJ >LL (jL^jjVl lLUjl^ 

i 4 _jjj_Lll Cj>umi ^_^3 ^LLoLlII (j-saau CjLc .1 » mi^LI L^ / ^L>> Atl 

5j^>>VI <j 4_LuiaJJ CjLcLuJI 4cLu^ jl *4 * miU j^U^lII 4x.Lu-o j 

CjLaLv L^lc ^jr"i / in ^ jy l]| ^xlill L _>iaJU ^3 <jLbaL*JI lLULSj i I 4 ] 4 jjLa-ll 

.Ijl^ji 1 ^ ^Jjl^JI (JlL« 4 -t-i.LtI j^Lutil ^iaju 
JljJjj ^ jr 3 4 ^aJiieTu xl!I 4 jjjiJI ^j^JI tliLLa^-oj 4 jj^JJI i—JjLselLlI j- u - t jj 
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1599DI 


j t^.^1 rj_a> CjjlI jo. ( j r a> L^j £_3 j Ju 9 l_4j tCjLoiit_a ^4 l_^_Lc ^J_u l_4j t^luj^SLlI 

. 4jjj_l1I CjLcLjuIiVIj 4^_j_JI CjjJtaJ j si 1 
4 jjj_lI1 cujLseIlII ^Ijo-l l£ju£L1I JjJlII (j^i♦ j :4 jjj_LII c-JjLscIlII 

t JjJoJI ^ <^4? ^j| 4 jj_l4 JlTlII L^jjJlS 3_}ljjj *4 jjJlII L^IbfcJL^ I jujlsaj l^Jl^j 

^ul JUU (J-4-O.l' ^ Ml U jL-jJt-ll ^j_4 3j_L_L^ CjI- L 4^ jl Mil il ^1 dllj Jdj 

c.<J- 4->- 1_4^ it-jjLsellll 4 >j_a Lgj ^joo J^oLUt $.1jo*1 jl U> <V1 

4 3 U < <n 4_La_L>JLl j_u£ ^miU jLJLII I Jla } 


j! c—jjLstliJI <?jl_a ^l^o-l 4 jjj_l1I cjLc !* miVIj cjjin]l j-1-^4. j|jju3 
{j-a 3j_u£ CjL l 4^ (J-4->- <- 1 i 1 iTn dll j ^Umi (jj^ CjIj_oc_3Il1I 

<=* 3 U *> ^ ^Jl 4 » mi 1,1 jullaill dllju J < t LJl*JI j_>J! i-il 3 «U ^J| ^dill jLJlII 

£j£- I Jo. 3 Juju (^IdLLa ^1 j, nil n 1 $ ’(43 t^joJI 1—S^LiJI j j3 i kjjIjm < nil 


.jLstAjVl £ibj_4 

, \1 jj U j, 4*1 < 11 j ^cIjuIuVI L^LLAj (jLj 41 mi 1,1 juLLolll (_ «1 r. I l_3_uoHjj 
Cj jlj Ul£j t (Half Life) <g 31^ ill j-4^.» ^ 4 < <n L^j Jal mi ill 1 JlA 3jl4 <j_uL3jj 
♦ jukill L*_Jj VI daLtTu-Jl 4 _l£ j-dl-t-uJ ^Jlil 1 jlj lJu-o_LII 3 JL4 

j. ts~i 11 * 11 4 j < 1 ^ c 3 i^> 1 ^4j>Ul 3 jJl 1 t 3 1 ^ 111 3 - 4 ^. 3ju^j 

J-U^lc. <j_4 Jo |j ^IjO. MI4 LujJ 1 .4^1 dul^ l_4-^-4 ^/.lU 

1 juk ^j-4 ^lju>Jl i4uluj 1000 j is*> i ♦ 11 1 jl^J t 3 1^1 ill j-4^. 

41^1 1000 ^jj ^ Ix-3-^ ^1 J3^3 j ^ 41^1 1000 ^1 ju^bJl 

. I ^1^3. jjj (^Jl 

Jj Jo. ^1 «( 3 I^> ill j-Q-C .» 3^19 (Jjlaj x 3 I^i"n 4 ♦ Mill ^ulla-lll (j-4 ju^J 
^j3_j1j I , 3 j-5e-> ^1^3 4 L 4 Lc 5730 ^-q^jj^JLI t ^ <tl j-4^. ^-Lt-ta i3^-u^ 
-^jjJlu^JI ^-uaixl 4 11 iiillj 4_u_u 33 ^ 50 jj^-j ^1 J 3 t40-^3^ljj_tll 4_L_u 

.j-dl! 87 


jJd ^lul c>-^ l^eu-4 ^J1 4 jj^ J-uiJ ^jJI ^j^Jil jLstAjVl L-i-Lt-uTcJ^ 

Ju_4 4 ♦ mi 11 j-jLla-lll (j^u 4 jIu1d (jrU (^JlII ^jj_lII jluJLll ^j-4 


4-».mj. 4^uliaj ^-<^3 i La^ucj * 14-^)3J^SLIl3 t90-^3 -uTuj 3^1<-uVI3 1137-^jjj-u.u.ll 


^ U Ml JU Ha-Ill <?JlA Jsa^LtjuJj 44 JL 3 U 3Jl4 ^^^cIjuIi^I 
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i Luj-23 JlaJIj *Ulj s-I^-II CjjIjj (J^LLitl (j-a J-y& ^psjVI 

t( j|jujJIj cjIj. mi-^II ^1 cjLiII (j-a J3~r #a ^.1 jJlII 3jjj (Jj>. ju L^jl L^ 
. (jL^uVI ^1 tjjjUtl ^1 L^iaj 

I JLcujLa JJ->- O^- 0 < “<jP-ll CjL_u1jjJlj ujjLseuJI C<-L u Ju9j 

(jLSLui lj-j^ O' 4 1^54 ^Lc cr^ 4 . l L uv jjJl-l^JI 4 \ \)311 j-oc_3j Juu 

j_jJ^_LLI p ' '-^>j •"•> «L?c_uj 4_l3j jJI 3 JulII Ju9 j)ju>«J I oJJb 

4 4uj9jJJI ^_AJJiC ^-^1 < n*w I 4 ~ < s-\~t a I {j\ Juu J3 I -J^-dl ^ mi 1,1 

.CjIj_u_u 3Jl£. Juu VI 3j_cjJJ ajluT jgtVi 
J_3_3 (4_tSuj^aVI 3 JutHi.1 CjLjVjJI i_j^_C ^jK < lit JjL^- 4 »^ jr <ai CjJl>. Jj9j 

t_JjL>U ^l^_>»l Jljlu 14LuiTJLI ^-<Tu.tI jLill ^If^t-gJI ^Vj-A qs >*} 

. I jLl-U £ \jSZ-U2 3^ (_yljVI 4jj)jjJI Cjl^_13E_3ldl 
4 I_LoT Luulu VI Ml C.< U> U (_£^U>U I 4jj)jjJI CjI^_L3C_3IlJI J.U-U 

(4-j_3ju>JI oLJJ ^Jl 4 jj)j_lII CjLcIuuIuVI ^^Aju c_jj_<_uJ JLaluvl Laulj lLILL^ 
• ^LluiVIj L^jjJj (- < 1 t.<nj CjI^_l%uJIj jL^VI ^Jl 4 >LlU ^JlA l_^JU3 1,51 JlSj 
Jij^eJLa (J5 LAj 4_*_3jj_c ^ju>JI <_3^1ulJI ^jjuJI jLutJI 4 \ < <n <Cul£ Ju9j 
(JjLlII <Jjj (j -4 S '. 1 *"} 4 1960 ^Lc. 3 j * <i BjIulII 

tluiajLjejl 4 11 Mill &JJb (4uj)j-tJI ^^3^1 > til jup t^*i t ujjUu ^Ijl>.Lj ^jJlII 
4_t_^_L»_11 4_L^JJI» : 3-*-^ ^c-oVI 4 jLu^ ^jL>J ^iauu 3-^* 4u^_u_i Juu L^_l^ l^_u^ 
United Nations Scientific Committee) «(J:jJlII ^LuiVI jlul ^Vl 4^3 
((UNSCEAR) 3-cjJL L$] J-oju ^^Jlj ((on the Effects of Atomic Radiation 
j fc> ^.tl Lcju (jl O^Llalujjlj 4 1956 ^1“^ ^ 1^1^^ CjIJu (_^dlj 

. 1962 ^Lc jlLa 4jjjJJ! t-jjLjellll ^lj^>*J 
^j-saju Jlj 3jL5eui,l ^-oVI 4u-da^h ^JlII jJau»JI I JlA ^CjJI 
VLj (jl oj-^ o 1 ^ u- 4 4 jjjJl 1I ujjLjeuil ^ j_33 JjjJI 

.ujjLseuJI 0Jl& 1 Min (_^ll jlj-usV! 
i^j)"( (<ia ^ylc. ^LVl 4?Jui) 4 ^i 1 un (jJVL^3_<_ul jl jju :4uj)jJil ^jJLlI CjLL^%u3 
oJLIjJj 4jiluj^5LII ^ mij 3jL)JI olxJt jJujj 4^JL*JI 

j! 4 i r 1 < .11 I ^' a Cy^ 4_>.1_>JI CjJlLcuI jJLs 

J_U_Lau_taiU ^-Tuv »Lj ^ K II JluJjui 4j_U^ CjI U **■ ^ 4-ol^l ^Jl 44 _laI_LII JjjJI 
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69$jJI t±#9XjJI 


. 4_uLij_^JI 4^1 U tl rj_a> L^jLvLujvI 4_^jL?c_4 

JlJ jIlJ CiLLx5e_4 y-l^. JjjJl (y-3 J. rt*t ( mI Ju3j 

jLljlII Jjjaplj J_4 _*j ylll 4 jjIjl>JI CjI U*»JLl ( j_c Vju 4^LtaJL) J_^JU 
• w ^>tl jLiJIj t^_3e_<aJ! : JlLa 

0J-Jb 4_cL^Lj J) 1 » "m Ls- l S JljJ_c £ru (j-uliJI ^ ( m2?M JlSj 

cjLLa_>JLl jj-c L^jt I 4 ] Qj)>ti^^U ,l "^I 

CjIj) 'i hi q 11 4 j_5c_cj Juj-j 4 jjj_<JI 4 U'*- . 4jjI^j>JI 

<y3 Cjlj jJLSLII j^lluj £)l 1-4^ i4jjlj^>«JI 4 4 H (yA^lj^^fl J_4-*JI (ylc. 

(j_4 ^jlill 4 -C.L.u CjIjjIjSLII 4 < 7 K~ y If. */35 jIjl^xj 4jjIj^>JI 2 U^.t 1 

. 4jjjJJI 4 U^JLl 

Ju£. ^I^J! CjjIj yJI ^J>Jj 4 jjIjl>JI cliLta^Jll £)l cil! j yJ 1 i—SLiaj 
(j-AJ JLU-U^I y_ilj jLc. 4-4-^-tIa CjL l 4^ y3 Jj 1 U~j t 

1 4_j_tia_^_>J| jl U> aVI yb dJju ciJjILtlujj Jl_u_u^I yjlj jLc 

,".r J}U* 4 j J-tlZlII JjjSjJI £\jj I c i\c. i i_jJ <>. m CjLjlBjj i_dl_afc yI Li^ 

. 4_4_}LilJ I ^_u_aJI 

4-^-l.lI 1 yl^, Ij-u£ jj lLILlA CjLLajJLl eJJb 4_«l^V 

4j^Ij yif. 4_4 £sL>. 4_<Luaj t4j^jJJ! CjIU^U ^JlA J!l4 4_4LsI y - 4 

jJs ylllj 4 4 jjijJJI Cj^LcIAaII £_2j Ju 9 yllJ! yiaju j_A> L^ijI :jj_oI 

tCjLLi_>JU 4-La-p-J.I jLLUl ^ylj 4 jjjJJI CjLcL*Ju^/I C-JJ-4.UJ ^yil 
cjIU^JU ojla (j_4 ^ILu ^Ut 4 jjjJJI cjLUUI L^jjIjj 

(^JlII CjjJLUJI jj-cVI &lXJt> oJIj L«| /1 ^ '< A 4_>jju-oj 

. L$] 3jjL>JLl 4a_uJI CjI U^JLl oJuk 4 jJu^j 

4_jjjJJI CjM-cUcI] £-£J Jt^ ^ylJI CjjIjj>JI j_uju :C^LcLill OJl—1 

I Ju4> t h is> fTl CjjJbJI j-usilc. ^4-Al (j- 0 

y_jJI 4_JLjj_LaJI ^yJLcj *CjjL>JI y 1 C, 4_>oL(JI CjjJlLII 3jui J-4-UUJ 

. (jK miIIj J^LUL, 4_Li_jj>JU g> ^t-> /11 ^U.Jj| ^ylcj t4» miU 4jL%^u]I L^j^ MM n 

L-oj^. ciJLIjj toVL>JI cj^LcLUI cj^I^>. ^£o 

CjLLaJt-4 J-U3 ^L»J! SjIjV L-L>OJ 4J_ufcl_4^>iil J-Ujl j»0£. (jjfi. 

(_^3 3_jjj_lII Cj^Lc.LiU JL>.V i^jJI CjjL>J! LdJj SJlol (j-oj ^ 4 jj_9_l!I 
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• * L_jj_caj (J7 JI 11985 ^Lc. 4 _j_jj_*JI LljUu Ijtl A~, 

fufill uinil JJSJI VI ^ L^JJU fJj *4J 4_L_pJJ JLUU ^1 CjLlLuIV! 

.cjjL>JI IJl^j JsdLx? ^jJI JljJlAJI 

^^Llajj-jJI ill 1 ^jJI CjjL>JI I I ciJJ5 

«j I j4_^_ul j_jju t(Windscale) «J ^w-uLj 

.^jjill 4 _uJlo ^Sjum (J14 ui 60 Juu £_*15 t (Sellafield) 
4_}L?e_<_u 4_La 1957 ^Lc J^LUI I Jl-A L r*-^' 

> „tlj 4 I3l-Jj-Jlj t I 33-(jjJjjJI «(JSLa J-L& (jr^- L^J-^ 0 

3jjL>JLl JJ_LdL(J,I 3j-^ 4_jL-5e_<_uJI ju9j t2IO-^j_j_jjJj_JIj * 137 

Ljjjl (j-« *ljj».l U »*> t ^IjjJI Jaj 2J ^ <? <vlt 

.^jK < <iUj 4-LaT j^LaLLa 

tSjLSeJLlI CjLjVjJI CjMcLUI Ju>*V JjLj-4 CjjLv £j9j Ju9j 

i_iLi31 (Jliv cL?c_l1j cloL>JI I JlA Jl3j *« Ju^LjT jJbLo i^j3» ^c-t-ulj (_djJU£ 

4_IL>JI 0j_& ^jLlII ^jj-lII C_j jJfcJI i JlJj-lLII t~d 4- >>>^ ^Jl».| 
j^lui oV ciUjj ^ll*^_ji j^mi {y> ^jidi o^iiii <>• ijat 
. Llu-uJ 4Jj_»_Lo 4J1I2-L4 ^SLj^-aVI 

(Tchemobyl) «J_u^>*fuj)) ^ jjsj ^jJI CjjL>JI j- u . * ±9 

4jjj_lJ! Cj^LcLail Cjjl j^>JI I ^t-t^j^g]| _}L>uVLj 

•0*1 

L j£> 4 ^j9j ^jj_Lll J^e-aj I 1986 ^Lc 25 

jL^uVI I Jl& J t Lulj£j I c_j^c JU-Ju £_aj ^Ull 4-oLdJ.I 

4_jLst_<jj ^jI jJJI 4 >JlA t Lr^! ^ J-^lJ-^l q -* CjLl^So 

^LjjJI t cjjUJI (jlSLo 3^ mm d ^miU jLJlIIj jL* 3I dijLfc 

* Jj-i (> cr^i 

J : p*j3 t JL>JI 1 32 3lbj jLjtAjVI I jlA 

4_La_L>JU 4^1aJil ^j^-lj ijLse-fljVI I 4^1alXI (jK < n 13500 

. Sjj k Tr a 4flU>a JJj-o jl La 3000 1 ^‘ivLuLa (J^-LiiLi 

jlfil (jl I 986 ^jL-o (j-3 jJ_ls3 «LlUjiJI Sjc aL>- 

jujjjJIj 11j ili°i (jjs s^l^^-l (jjJ! »->1 i^ij jL^ajVI Ijm> (jjs SjsoLiII ^IjuiVI 
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i£39 DI 1I13JLJI 


LAj^j i LAU,' <^! < Jj^jI 27 ^ ^1 *cjjL>JI {_y* <jryajj J-*-j 

. LApj tLJLLajl (J1 g uij *LjjjI ‘L > «<j ^1 LAjI cAt-oj L^ 29 
-^j_ujj^1AIj t juj_tAI 9- Ij->-1 1 239-^^_ujp-uiI iAl ^-i jAs 

4_jLt_<AI (Aj_*A! ^5 L^ 4 1 jAAj * LJLLajjj * LA AI q -« A^»*t 239 

-AjjjAlIlj -132-JjAI j i I3I-J5AI :JlLo t4t Mill ^.jllaAl j-u£ Cr^ 

* 137-^j-jj, j <titlj 4134-^j-jj_t_<_uJIj 4 106-^j-l1jjjJ 1 j 4 I03-^j_j_oj^JI j 4132 
jJ±j j-Aj 4 90-^jj ui u^LdtiVl iAI mn^I t I40 -^jjIA>UIj 4 140-^jjjLJIj 

. (53 ^j9j 4 LALLajjj 4 LlAA ^j-c jA jj 

C M < A jAb . ^JLjlII £.Lt_J 1 I JlJJlA LwLcj.il Cj_ il_>JI I JlA jl3l Ju9j 

gjIjAl CjjJj ‘Ajjjl I (_^AIj *4 JLo 4_jwjLJI 4jlAJLI 4jLc^ Al 

S ^ ♦ U>V1 JjLj £>C Ljjjjl (JJjLlII ^ZLalj 4(J.U^LAI <-AJltit-OJ 

.(jlAVI C-iLae T u-Aj j <^v%J lj 

4?JlA (J - 4 (_)ALeAL Cu_aL 9 4_UJ[J|jVl jJjjJI i^y^JU £)| 4J (-A_<-uJj L$_dJ 

j_aj 4LjAj>^<j 1 j ml (Jjj (jAjlj ^1 L^J1_4_ojLj 4^ljL4a<yij ^U! 

4^u^l JjjJI 4 >jla <_Acl ^La AJAj 44-ALAyij 4jLVL ^Au V J_*c 

jj-fl ^JjjIuA La ^_A ^LuIiVl (j-C 4 ^ .^Xlt 4_t-oL>* 4 _A!sLj 4_u2J^VIj 

Jll>JI <j_c t utVI 4_A Jlj3»j j-I_La JA 4 c 1 iVj^L«j 4 4»Ul 

^jLAVI 2UU ^_A <J^ (Becquerel) 370 j-Aj 44 j ^ 4 miU 

4 <1 ♦ UVl 4 _j_<-4j_LILj jAA JAJ 600 j-sAj 4 L^L?c_j_Aj 

.(3jlvIjJI 4ALJI ^ Jl^Ij ^LAi ^jLjjj JjjA_JI).(JjAVI 

{_y* Jjl>» j^j 4^]LAI ^.LAl j-A jAj AjL>JI lA^J J^j 

jIjA (_^Ail (JjAJI CjIL^ a -a JLjj-o 4 _cLI ^j-oLlil 

3j_lA j! Jlc.I AjL>JI 3j_ujL_ 4 IIjiHa c-uLc-jj 44jjjAI FALLAL 

jLAVI ^j-o ^LlAVI ^j-43 4 4a CjI_Cj_>J 1 j_<Ajju jlj^VI i j r a 

4^jVI ^-ajjlc 4_bj_*_a jl ^-Aj-t-i^>. V 44J 3jjL>JJ JjAIj ^TlAj^AI 

^At ^jUsDj_<j4jj 44iLu_>JI ^IjjVL jIj^VI Jjfc c>Aju t-jL-saj 

.2LAAI AAAI ^I^Vl 

u \c. 4j_iA jl>. ^1 AjL>JI IA^j cjj3G jA 4a£.lj^JI 4 jjAI AJj^ 
(jr^Lc juu 4 1988 Jjj-j? l^3 * AjL>JI (jlSU 3jjL>JLl t ^LLAI ^ ‘J^Vl 
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jjfcj i (Grodzinski) ^ » Jj) * 4 Lai, 1 jLse_3jI 

4«LuIj£jV1 ^jJjlII 4_j^j_il^Lj CjLLJJI Ji^jt^j (jjS*- jJ^.uJI 9 miV1 ^ mi^ jj-u-Uj 
jL(SLa ^^j-tLa j^cj (jl» 4 4 ? U r t, I Ijjlj £)JJl!! I {yuA^c-ual I ^1\ 

fcLu^L 4jjXa Ctae-u^I j£ LujjJj ^Luj Lul|j£jl 4 _a£.Ij^JI 

.((^ jr xlDljVI 4>JlA jLLa_aVI j_a 4♦ Mill 4 _jL^_4jjJI Jsa^L-uJ 4j?t_uj 

< 3 v 34 4^Tt-t£j-«-uJl jUoVI (jy£ 3JljjvjJI 4jjL>J| 4>Jl& <j£j ^a-Jj 
«l_3j_Ll3Jl«)) ijr c.J uj (_jjjl)I ^J! ^jJ! Ll>.jJ^_j_JI »1 aif. Jl»J 

(Kychtym) «^ulju^)) ^ cjJl>. Ju 9 }LjLa-a IjUe-ajl <jl 1976 ^Lc (Medveniev) 
4 1957 j) ^ M>j_a jJLo1500 ^ JljjVI JL^ ^ 

CjLcjj Ml U qA 4^>*jL<JI 4_jjjJJI CjLjLLJI j-A jLse-ajVl (jr 3 t- m Mill 

c_3_Lc.l £)L£ jLje_3jVI IjlA £)l rJLaj 4^p3jVl (j-^L 4 j^JlUj 
c-jjLjcILII ^ JlJv.1 4j! 4_> j-*-th qa £>lij 4 4 _Lc (jJju 4 J-ujjj-ifuJ jLse_3jl 

^Lj ^ 4jj>^1 

^-SLse-TiJl ^ If. ^jL-ujVI 3 jJu9 £ja Juj_u_u ^ aUtl ^JlZLII £)I clLtu Vj 

^IjlcI BjLjj o? VJ 4L^j £)LaVl Jl>. j_3jj 3j,Uj miIIj CjMcLUI oJJt 

cjVL^JL^I j 1 o 4 jjjJJI cjLLx5c-<sj cj^LcL3JJ ojjl (JlLo 

JjjJI (jA cjjJiII jl U-%. I qa Jljj-jj 4 Lgj 

t_j J_>-Jj (jl c_x^tj ^ 1 ^ ^ 11 4jj^JJI CjLLa^JU 4 -a1^1 (j I 

. 4_t^l^ 4 jI_Ujj JjJ nil 

0 >LLUI ^jJtTL4.u.U (jj£u :4-jjjJJI ljLjL3JJ! -lj 

La 235 -^j_uIj^i]| ^j_a jJu3 ^Ll ^jTt^JLi 238-^_ulj^_jJI ^j_a 4 jjj_lII 

I : JlLa ^j_a I jj! JLa-su-t^l t/4 j /0,7 (jru 

• 239-^jjjLJIj 4233 

<^»j4 44 jj)j-lII Cj^LcL 3J»I (U0 2 ) Jj < 3^Lc Ja»*< t njj 

Lfcj.Io.4 jJLuj 4 I 3 ^]l L 4 Jjio ij 1 3j_jju-o ■ <>»^ 4-LlA 

c-c-La £—uz>jj 4JLj^L c_-4-uLI ^£1 (jl m>» 3tl 0jjb 4CjljJLa-JLa 4_uLaJ 

.J^U! 

4-u.uj (Jo^j La Jl_lC. i_L^tJLa JSLxTuJ ^J^.LaJ.1 jJ I 3ai-3^ (J-33j 

4 4ia»~ miU 3jLU dsljli ^j^jse-a {ja /A j-stj CjljjJI jl U mi d 


170 




1599 DI Cj^JLJI 


CjLjj^jj_uiI 'jjL^ ^j -^1 <>v«< I joj t j. is>\ 'ic. ^Jl oljjJ! 4 > j_& jlSj <r. 

i^>Vl JjjSjJI 4j>oI_lI 1 4_JUj_<_4ijl 

j—tiuj ijy i(ii jiu mi*iV 1 (^oju 

^lc U£" 4 Llu-uJ 1 4-Ut 1 ^ ^“LlcuI Cj| J (jr^.3 (( ilLu» 

4^j— lj j-jj) I j Hj 4 ^^_lj jJLiJjI *. JiLa (( LflJl CjI g j i ii y» ^ mi~ I 4 I j 3~ 11 

JssL^fuJJI £)_« 4 _j_ILc -^J- 0 j i ^,1 ^ 4^j_Cu_4_uJj_aVIj 

till jJj 4j^lail jJL 4 L$] 4_uua1ILj 4< ti tsi rtl j-o^- (jL> t 3 t^Vnj 4 < _ T cLauiuVI 

j^jllmj fJjJl 237-^jjjILJJI dli JIILaj 44JL^1d Bjuaj,*) i nj I L^lsldj 

»4-L4-u ^j^-lLc ^jla L».cV I 4_L^ LJixj 
^ujj^LII ^ilul Jjl j_o 4l944^Lc Jilc cjLjLiIII 4J£LAa cl ju 

. SJlscIJLI CjLjVjJLj / ,~.lj 4 jVj (jyh 
i rth-V* (j - 4 4jjj_l!I CjLiL>«J,I 4_j_d JujLstHJI 4_>.j Vj 

JjjJI jjl li-Lju Vj 4 1 ^ ~ ♦ j. U> 4_jj_<_u ^ U ,•';. <Vl 4 ?. 4j^_4oiaJI 4_kAjVI 

L^jjJ 4_j_5t_uljlu_u^1 j 4 -^-u^TlI 1 4jjj_l1I J;1 '< 7i \\ CjLLo ^a] I 

4?L_43 ^J^\j CjjJj CjI Jl>.V ^ 4 » miM CiLjLiiJI 0 JlA ( j-« (j-sajL^ 

.clL^dlj jd-Jl 

^psIj-cVl (J_A ^jLlJI 1 g r A *lj_4_U 44 » Ml U CjUL>JLI 4>JlA 3jj)U^ 

■) v j_4I/LlII LajJjI 44_jjj_<JI ^211 CiLLa^-A j I 4^^! 
4 ^lj-»JI 4-£l J) mi^ <a L^j3 ( jSU ; j 4 l_^j 4Ja_L>JLl 4 JLu JI ^_usl_C 

J_j-Cj 4 _j_^j_j>JI <>Ltil Cj jij ^1 3j^ Juu Jj Ji^ (jlajVI Cr^ 

. jI^jIsVI dJli 

JUd (^j_iSJI »lj-a- <^ll ^al JiitlCul 4 _ujJlII (Jjdl 
l^-Laj / ^ 1 j ^ 11 4>Jl^j 4_Laj^JJ JjjJI 4 4 » /U1 L^jLilie-4 

4 flUill Cs jJj js>* dJj ^ jr Lc. 3JuiiJ C-'.i^ijIlC. I 4 4_u^_*JI 4jjj)^ 

4>LjJ.I ^Jl 4 ♦ mi U jlj-ll ^JlA ^-bju 4 jj)j_l1I CjLc.1 » mi^Lj 

4>JlA ^LuaJijj 4 Lu-Jj J A (j- 4 (J^ cr^^jl < ~- c ^ >0 ^til 4_t^j>JI 

. Lajl^j 3j£L3JI 

{_yA 4_j_ i _ujJLl i^J-& 4 K 4 C* 4->-ClI CiLjLjJJI 4?JlA {jJ* 

4-^Jiir 1 1 11 U 4_jj)jJJ! CjI U->.11 J-&* (_^l JjJ-JI Luajjuas*. tJjjJI 
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Jl 1c. CjLoL>J» 1 1 11 JpljXs jAjlj J^3 ^Lm j ♦ £ Lj^l JuJjj 

. juu l^_l 3 cjULkii i i jsi jio 

Jjjja ^jlj^JI cjjJbil S^jbLlo 1 Min:^j1 jj>JI Cjjiull-^ 

Juxl yS jJ>Jj Jj <y r. <jrf_i jI i L 4 3 U ) a (j\-i oLJll 3 jIjj>. 4j*-jJ <y3 

• JLSUI ^jL>JL! 

Ll^Ln tLa-ua jj jJijl CjLLa^e_a jl^ j!j^>J 1 CjjJhJt BjjfcLLb j.iuTujj 

0j_& jV ciJJBj i$. Lj j ^ J' Jl_jJj_j y_3 4_aJ Vt i mU 4jj)j_lII CjLL^>J,I jljjfc-j 
I tL^j^LcLLd ju^-uJ *U! ( j-« cjLl*£ yJJ ^Ll>o cj! U^JLl 

.jLstjil ji j H j-tii< yl^. ji tjL^jVl jlj?e lj diLLa^>JJ £JlA <- <ir. i ^LBj 

4_?c_jJ1j ^LJJ 0jJb 3jIjj>. <L>j.i £_3 jjJ Jl-J_uJI y3 *>Lji,l Jiir” t »l Ju£j 
^j «>^~j J^LUI c.A.la y^ 4_L^Lta]| <j-uj 1 ^ ^£jlj^>JI JjLlIII 

^Lj-a 4 _j_3j 3jIj_>. <L>jJ y_a ylcl oLjII <>Jl& 3jIj_2w 4_>j_} 
l£j^Jll ^Lj-a j-a lj_u^ Uj^>» (jp^ 4 -lL^jlJ I &JJb jj£u LaJu£j 

3jIjj». 4_j*.j_} j_3Jj_j Ju3j » j > U II J_>JI y£. 4 jjIjj>- 4jvj_} j_Jujj yjLJ,! 

,4JLHa 3j_jj^j 4Ja_A yJL. 131 4l*£L yjLU ^jjjJ. 1 
(JlLa £_a 4 Jj^_<-uj l_3_x£3l 1I t*>~. .<" V 4-uLU aLo*Vl y_a Ij_u^ j V IjIajj 

Ij^Jj^ (Jllx-S t4jjl^_>JI Cj' oAJt JlLc 4 jj!^J! Cj' 6jJb 

*4j ^la CjLvjJ Cj^Ij jI (jAltvjJ ^yi^. Jlj^j V 3j!j^>J! CjLx-jJ gl 3j3U 
CiJl 4 < mV! B^SCjfc ^yll (^^J3 JlSJ ^1 h fUj J>L>.^| (- t i I (iTl JlS 

y_3 jn J *3 ylil 4_uUI ^Lp.Vl i^yjUl I JlA ( j-4 

t(^jlj-j>JI Cjjllil ( j-c ^jjJI IjLjfc (j- 4 ^ «L>.jlill jl_5e_«JI yIL>.j 

4_al_3_U d)LL^>JLl ^j- 4 4_>oL<JI 4 _L>-L_uJ| i <*j «^>ti ^Lu3 (j 1 ^\_u t 34 

yj| ^Jljj t^isDLaJI jlJ-5tJ ^SfcjJ! oLj-a ^y^ tjLstjJ! J^Io (jyic 

.4_lLvL^JI oU! ^Juk ^ <yUI 2LpJ| c-J£t 

4_k^JU ^j- 4 yllll 4_t^.LtjJI ^Lj-a 3j!j^. 4_>.j^ 

L^jjJlS j_Lu yllll 4 jjij_lII 4 ^jl JlSjjlU (JjOJ • ^ 50 yJI 4 jjj_<JI 

^Lpj 3 j!j^v 4j>.jj (jl 4_L>-LcaJ 1 ^Lua j_jI^ILl^j cjIjL?c_j_4 500 

ji mi r. j!jl^_4J t 4_j3LUI y-3 LutSLo Ijj- 4 (j>\j^lj (ylc. 4 _jLj_<_4j Jjula Jujj ^ 
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i59JjJI U9JUII 


. 4ijda CjL>.jJ 

jj-C. Ij_ii£ (J-2-J 4 _L>.LjJI oLil i_uldll Cflzr i n^Vl 4 11 n't jjV IjJijj 
i_fj^>dl (_^3 4-ii.LjJI oLdl ojjk i_a>-us (jLa 3jjLdl <jLdl ^^a 4-ul jJI 4 "h < n't 
jjjj La-a l^jjsdl I Jjfc uLuj L_uldll IJ^T 1 jl-C. 4 J I n't (Jl3j (_y5m 
.oLdl uJjfc ( _ r a (_ddl Cil_ul£Lj| 4_^L£ SLo. 1m i II lj-l3G 
3l_u>. cSjlj^d! Ljj-tlll Ijuk Sjjlai. (^jJI JjjJI (jja jdi£ (jda^ jaj 

JJj>u (jILl! CjLiljj mi~i 11 jn « _t Cl i~ I Iilfl iSj^jJtdl 4-u»JI Cjl_ul£dl t 31" V a 
iCusjJlj .2USU1 i_^jL>dl L^jL 2J1 Jja i_aj_udl aLia 3 jIjj>. 4j>.j.i 

4_LC.l_LuaJl CjI Jj>.jJI c. ilt*. I (jl _J*u I J^lj i~<1 lajeaj *^~'l i^t I L^j 

(jl La-£ itfLidl Sjljja. 4 j>.jJ u^ci-*- (_y3 Lgja jji-~i i n" 4 a V i>i Jjj_u I L^J 

L^_i 4 _L£sL>. 4 j i* 1 1 <^» *"11 j j **- J Cj 1 ni if jLa 4j ajjJl (Jjill CjLLajua i 

. Jujuill i>Ly® 3 jjJ 1 g 1 a 1 n~ 

jiljiiejjjil (jSLadl (j-aa i|_£jlja>JI CJjllll 4l£Ldd Jjl>- Ojsja jaj 
0j_ifc 4 j»-jJ (jj£u La 3jlcj i Jjj-jjII ‘~'ljl (_d 4 3j ^ «tl jj*_JI tfl-JJi 

Lg-al JLa-~ 111 I Jj£j i4j-a-L-t i nil oLdl 3 jIjl>. 4j>.jJ (j-o ljdi£ ij^ 4 3j a «ll i>Ldl 

(jj-SLj (jd llL!jljj t lj-d£ (jJ L^3 j1jl>. 4^>.jj jjla juj-idl diljlat*. 

4-j-seda 1 nil i>Ldl SjIjjs. 4j>.jJj L^3jIjj>. 4j>.jJ (ju j-ualj Jjja i_dl_Lifc 

. (jiti 

(_d-c. (_£dL>d uLdl od^a i^l-^^l '’Ly 1 jaljidauV ijjd-l 3jdLa tdlliiij 

L^aljielijil Jju oLdl i>dA aLaJI 4 jj>JI CjLIjKJI {y> j-±& 

4j-»-l-«, .itl dLdl (j£ 4_ulj-»J! 4 1 1 .ii SjLjj u. ic. jlc.1 1 n~ 111 1-dLa 

.(Jjj-Vl 4jjJtdl CjLdKJI 3 L 0 . I^£L daLi>dl (_dJ cildj l^JpJ ijJtdLl 
J^>-l 1 1 ^ all V* nil JjU i4JLm-*- 11 ijLdl OSJt i L3il jJJ Jl 

l^ii 11 Lb La 4jujjJl i>jd tiiljj ‘4j*v a 1 nil 4jujjJl (_d^ 4-aaL>. 

.aldd ^ 

11jjj-di cj^Ld' Ij-A Qi^d Lojj»a n_^jljj>dl cjj 1~ 11 jl ■>>a ijJLLikj 

cjIjl3.I <J\ idLlj l5^Jj j^a ‘j-^d J^ddi uLdl 2jljaa- 4 j>.jj j-33j 3 Lajj^. ^1 
oJjfc 4_d w 3l~ ^ jJI j^lll i i i-<t jl t3jj-a-jll ^Ldl (JSddl (_ya jji-dl (_>aiiu 

jldl 
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Cj J_>*j Ju9 CjIj-laTlILj ,UI ^jZlxju CjIjLlIII jjGjj 

(jlaljJLl 0LJJ 4_>.j_i ^Lajjl Jj ju9j i L^j 4_La_L>«J,l ^LJJ 3j!^->» 

jlMl (jjl3^11 (Jli*- CjjJl>. ciJLIi c_ujjlu Jl£j 4CjLjLuJI jj| 

J^T (J-^Lc Jljvj_j V La J_Lc \—u2 4 4j_ljlJI j-‘-^ L-C. t ^ 4- a ^uLLJ! 
JljJLLcj 4j_JVI Jlj>.| ^_4l»LLll (j-saJiiJI ^y2 >JJU ! ^jLTi > nj 

JK Mil L 0 L 4 J \—44JLo^Lj ^yfu-J 1 fUkU! J^eJj 

.3LpJI 


17^1 






16 


q-A 4_uJlc ^\ ^Dr <«MI (—3j^aJl ^Llc (jj^ T tJ 

jcjLLaXI ^Lua : JlLa JjLUl ^3 41 g t*n nil <>Ldll 

^jjc> cj>L^A]I (J^j>o ^1 ^LJJ iCjUL^JIj 

oLjJJj tjLLa-aVI oLj-a L$Jj i-bl isilj t^LJll 

4-aJ-a-~ Mill ^LJLlj tJjjJajl (J t nf, 4-aJiitILtajJ.I 
3 j_l*_u-iJI jjLt-^J.1 iCjlol^oJIj 

(J^> 9 i ) u 3 i~J *4 _LjJlU jLUl JoJj ( _ t ^ £_2 j 

. 4_ljJl^JJ ^.a- <^U c_3j_uaJI !^£i L^jI £i \V A 

(j-a ^ a- ts> tl L_Sj_t-^JI ^Lla i^yA Juuj 

^J-C. jJ^_<jiJ,I L^JjL^j ^nJI 4_<-u_ujJI JSLU1 

. (jjJ.1 4 -oL*JI 4o- /^i!' 

t4_LjjJ.1 LsJlIc. 3Jo. 4 K mi 1,1 <?J-& jjjjjj 

^juai^vio-ai ^ I j_toj L$_o. | j_to J 

. 4 ^14- <>>tl 4 jlIIj 4-jjliLt-u 3 Joj £__uaoJ! 

CjLjVjJLi < 4_uJuo (j jJ,l 0 Juk 4JlLa| 

<-LUJl£j t J_jLa J ^ Mi l «r> 1 1 <nl ^yllil djLJtlU 

Ljj-o. (jljlo £jjA SU1 3j_aL3JI 4JjJlo 

4_<J Jl^J dcL-sajI [x& t VLa- <~ ,l t—J4-^- o J I l^_nl/ !^1\ 
* 

^J- Sk_3 u-I1 I Ju^_j 4_Lj Jl_U 4 * 4j ^L_tjj_)l £)l lL1_Jo^j 

^Ll23 j!jju 3jLjjj iJjLJI 
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. CjLjUUI i j r 4 1 t ^ *»■ «^>tl t Aj ,^,\\ CjLiU_C ^J-C (j-\Jjj-cal.1 jjlfi. 

:JlL« ' a j • j . t^tl 4_uli,l ^jL>J,l Jl 4?Lua g L3JI J_Lcj 

<l>JL^ L^Ll>Jj 4<uSUI (jjl>JLl ^juk j < ><3~ L^jL^ *cjlj»t^-Jlj jL^JVl 
L^jijlo (j-u ^~>- >/>\\ l Aj. tl &\-la <jV cililij tCjl_ul£LII t ^l ~*»• * 3l_pJ 

4_uU! ^jUdl 0 jufc 4>Lua JjtJ>o L^jf ^»jjtotl (j-«J tdjLiaJI jljJll <j-o l^_u^ 

£j-a ^jL(JI jj <>> fl 4_ajL3_« 3 j-liSLII 4_ul_I,l ^jUJ.1 ^jto~ i Mj 

4jfcjj_4_4j jL$jVI jl t3j-uSJI CjIj_l5c_JI : JlLa t4jjlll 0 LJLI <>JlA 
(jy -Q i3jjL^ Iff 1 • y J l_4_4 3_jjl ^Illl 4-U-LlJ 1 <UkjVl 4*11 > n<3 ^llinl Jl£ 
* 4Jj)3» a 3g. 1 3^ 1 CjjJbJI j-i-oLlc. (j_a ^_ r ic 4 1 ♦ j to 4 _uji_43 

jL^jVl 4 >AJt 4?l_4-43 ^jluJU (^^Utl Ij^-uSLJI g-jjj | (j£L*JJ 

(J<OtJ £-«J ^Ull (_y^ <—*j| jJ! (j-LSE-iJi^Vl jLc £-CJ (J H 3 Mltl g. j-U3 £-6 liJ^~ Mil (jl 

' djj />>♦!! cj^LiaAilj c—tjlJ- 4 I 1 JI 4(jjg».V! Jl^rJI 

4_>ol_j jl ‘^ ■» ‘ ^ .^ti ^Lua ^_4j 3jjl j 3 ,>>♦ 11 jljJJ ejjb CxjI^ g 1 j-4-u 

.*UI 4>JlA ( jr 3 (JJLUU C-ul^ ^1 CjIj1j- L >J1j CjljLuJI (jiOJM CJJ_g (j_43 
t-cSIlj) Millj a^j <>>♦!! ^j^»l V«tl dj». .U!l ^LIl 4>Ju& 3gl_3£j 

C_^5C_JJ 4 L&I JulTij V 3_Lj_*_a L 4 I 4 3 3itoa 3gLa^ C> ( <hI (JjjxVl 

JljjL>Jl 4 >JlA Vl 4jLl4^. VI ciJJj JL>.G (jl l_4j| J 1 nlf. 

S^iatJI ^ jl J-g-iJI (jPJI o^j iJl^a-Vl (jjg JIjcJ 

4>jIjI Cj JlJJ CjjJbJI 4(jjl^nil ^1 to rtl I JJt JlL>.V Jl>- 4>^lj 

♦ (jLutU 4_?e_u^ 

Jj-ilj Vj 4( J 7 _jL 1I (^j->JLl 4 >Lu3 4_j^ Ju-u_3j (^jJI (j-ajJI lJlSjIuj 
4^m 4 >LjJJ jLlj . L 4 I 4 J J^al3jic 4 JL^jlL-o^U 

(j^> ♦ s L^j ^jto" i in ( jy 3il 4 £.j_4jJIj ‘^t_ji,l 4 >JlA c-4j| Jill (j\jfc_t^Vl <Ll^j 
(J_« l j-*J! 4 ?(j-^-tj /4~<\l t-ul4>j-A (J-lL>q Ljj^uSLlII I 

I JJt 4~<\l l_lj| j_tTuil 

4j>oI_lII (jr ze-u :iJI <_3j-uaJI 4>Lua j)Lb ^jjcj>JI 3j_uu^s 3_bjJJ j)L aJu£.j 

1» < dlj dsULkll 4 ? j-A 4_tb ^ 3ll (^jJl j. £ '1 11 (jl^ I jlj 4 1 jj mM 4_Ll)L£ (jj^J I 4 I 4 

(jLb 4 «LLjJlJ.I (j_c Jl- la j 4>L>«jI 3Jj) 3» a <LaLj^ ciJjj3tIuj 4 
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Ij S uaJI <_9jjoII 6Lloj 


l Jlj £j] I JlA (jy ^ 4_u jJJ oJufc CjLolit-a LaJl (j-* 3 

cjULkll &J-& oj^ ' 1 .' * ^Cjljllaj-Lt^ 3 julJ j^lll ^Lua LiJj^tlu (jl ju*_jj 

. 4 j ♦ j J U 11 L^liU. L±U j> JlAJ J-^_Lll <?Lj_<3 JlJJUJ /t~<M <>s Atl OjJb (j_4 

I jlc 4 _Ljjl^ 4 \ i m*i 4j^tjJI 4_pJl CjLoISLII ^ITooj 

4_L<-U-tJl OJJt J^J V I C_<J5KJJ 4 1 ^ U>^J.33 (jl U,", , ,,~ ^1>. *U| ^£i c__ul jJI 
( jr 3 ^jIulJU I CjLoISLII CojLo VJj (J^-lLU I 4juj I ^yC. 

jt oLU! ciiJi ^ tibstj <*UI ^ 
^jL>JLl LT -b Cr 3JG ^^ t ^ ,^,11 3l_c.lj_4 l_<_>i_ 3j 

£)V (jUij ijili! 4—4j| jjl (jysz-uj £')!I 4-U.gj J-LAJ L-uLUiTu V 4_uUI 

u (>| 3~j Ju>* ch^ 1 J < JJjlj Ijj *UI u-SljJI <j4j?e_i^V| 

. 4_uli,1 (^jL>JLl ^JlA 3LpJI j ^ fc> ^ ^lc ciJUju 
jL^jVI ^ »^>tl t »^*ti ^Lua 4_u_uj Juj3 V I l_4jl J J ' ^ ^ JJ 

I jj J ^ <tl 4)l_U3 ^3^* 0^-V. L< - u 1 ^ '( A 4-Ll.ij-O JO t I 

4-i-t.uJJ I £Jl_& ^£2_Ul^tJ i L^H_>J l_*_4 3 . , ^ t^>\\ L °\J / 11 ^Ll4 

• L^JU^ aUl 4>U! ^ li! 40 :1 ^1 
^jUJJ {JT ^ ^r* i ^ /^t| Cjl_3lit_a S.L3JI (j_4 ^jLlII cjijJgJI Vj 

CjjJLjJI lj_A JlIxj J_) t<U3*4 jL^jVl ^ 4_uUI 

L^jI £)\V jLt-JI (^lal j-Jj j_3j ijy ILll oJlU (j -0 


.jLsc-lJ! ^>JlA 

4_jj J 't *\ < nVl 4 _ljJl^j t L<_u_j^_3_j 1 j i j i .<^-a 4 _<jJl« (jjJ.1 <>JlA 4JllLdl ^j-oj 
j <V1 ^Lua ^ 3h L<u^LlK^ 4_Uj_»J I j i/> & S JJJ ^ ^ ->■ < 


^->■ t ^J..^11 o Lj_c ^LUj J_Lc Lbjli&j! c-xjjcj 4_Ljjl>3 CjLLLu^I lIJLLAj 
t L^LUI ^J-lS 4_uIjlLjI 4_>JL*_4 oLJLl «l>JL»_4 L^jIj J 3^4 t jL?e_JI 

. 4_lL-£ 3 L° L ^- i J 

4-^3L>. c_c_uLjf 4 U , ,,1lj,.i,n I Jljju 0LJJ eJJb ^L3JJ J <>» 3j tlLl 
^j-C I Jljaj CjIjILajJLj^ 3^ Mir, j-stj 2j-u^ CjL^LljjJ, Ji-I J JJuu 


177 






d<_>o I^JLa (JJLi V (jfA-c. djULkU oJJt i t 1^>1 , : ;,ll 

. ^ t-S , ,. 

(j-c.jj -11 oj_>^ tPy 0 L 4 oj>M 0 ^ b-^j 

fj^s l^SJj <JUJI ^ ^ V ^LkLUl jla *>*JI oU 

Lgie-t.^ LUjjJt-A 4_jjSLa Juu 4j1c j<?U~ t ^Umi ^1 Jj)* I 

4-Jj-ljI ^>->* '■ * i? r. J_d_<_ul 4 ~a ^zJ^jj JulC. ^y-lc. I 4 j JlC.1^ 

Jla jLTiC.VI (jr ^ 4j^-3t_t]l CjIjLjIII ^l_>ol Jl».Jj £jl c__<_?cj Ijl^Jj te_3j_LsaJI 

.UiJitiVl *Jui> 

JuJl>oj /t <d ^U / a |_^_&L>*j1j ^Lj^JI 4 £-j-uj 4_<_uljJ c-.<j>o ciJJj^ 

j-^LulJU ^KJ! d<_SjJI ciJjJL ciJJjj t^UJI jIjla ^Ij_aVI 4^jl». 
^LuiJJ q ha Mitl tj-usj i4 _o_l 3jJI 4_jj^t_JI CjI_uI£LI 1 j i Ljj^L&J i JILa 4_ulj-lL^J! 
^JJ 4jj) jljJLlj cjUL>J.Ij cj^I aj-& ^J_lL>o LajjJlj 

* ^j-u l—Li 1 £yC. I jLJJUJ j-jjl ^yC. I Jl-UU L^_<_A JJ <^> V 1 _}l 

jl jL^-jVt (^se-uz Jl t ^ «✓>11 ^Lla aLaJI (jL lu (jl J)j ut U£j 

j_u^l_L*JI J Ml 4 ^1 di!i 4 _Ljjla ^Jljuj C_^CJ Cjlj^tfe-JI 

CjIj-ulIII ^jiaju CjjJl>. ^Jl ^JJj jJa lx-4 i L^Li^oj 1 L-JiuJI 4 Ull 
. 4_ul_I,l ^jUJLl oJJh J!lo 4 ♦ j «t^» 4_^_usljJI 
^Lj-o CjIj 4I1jJl>. 4^jU> .tl jL^jVl jl djIj-ptjJl La 3 jLcj 

1 4 (jj) / i m tl 1 ^ j \ c, t 4 _ulil (^jUJ .1 oJJt LoJu£.j 

J_>LJLI 4 _otjL*JI jlji .1 oJJt L^JI Jj 3 j i^Lc Jlju LaLc. 4 _uIjJlI! jl jII 4 i < 0*1 

JljJu£. J_u-sajj t JuL>JI (jl-Jji Ij-a 4j>ollII jl tjLU^VI &[jlA £-a jl 

.cjLuISJI * ^ 4 .-w\I ,-^.tl ( J£’ 4 _>JLuo jL^jVIj cjIj-lsc-lH £ju& 

^ylll CitsLU! Ijlu J< mii 4_uUI ^jL>JLl ^jl^j jJLlI jjJ-j Laju£.j 

c__JL^_LaJ| 4 jvj ^-Ic. j t JSLtToJ L^j ^jIuju 

. 4^Lu^ ^ 4_tL_L^j VI 4 j L^j ».. ^_Lulj 1 «. I j ■>»->.! I 

j_t£, ^jL>JLl ^JlA oLj-o 4^jI jJI £rL3c_<_u^M 4 _j_^ j_AxcaJ 

4 »*UI L^LSjJI cPi LajI • uy I L^Ltiajj lL1\ («il ijjs L^_d La Cjj_aj 
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Ij S uaJI <_9jjoII 6Lloj 


lj\ ^1 jL^jVIj cIiIj-l^uJI eJJb ^<JJ t L^jIa- i 3 4 i n jCiU j 



. ^1j^IL_uVl j I jLLuail <L>JLus ^_lC j_j_ua3j 
4_u_uj 1 ^ j4 j! J^u ^^Ull 4 _uLI,I ^j-a (_y^ <?J-& j^ujj 

41331,1 Cjlj-LStjJI (jiajfcj 4 _uoLv. 4-a-t^aj t^_u£ (J^ 4_ul JulII jljll 

4-Lvj— a ^_!l C<JLoJJ t^j-<-o]l L$J ‘"> aA^T\ CjI^jj5c_lII ^jl JljJl 1c. ^JL3jj 

.e^VT jl cjLIa »1 juu VI BjLulU ^ L^jil Ji/V>t ^3 

j_j_titILll 3j_&Lla_j 4 -lj-JI »1 g I c, Jl_Lc Bj-^LIaJ' <>jufc l_3juuj 
»!■.»>> 3*il juu VI 3 jLc CjIj-l^l-JI L^JI Jjuaj V 3JLv jJr Aj t(Eutrophication) 

.Jj^L c^j 

<?Lj-o L$_j (jr 2_Lj ^-jJI Cjl^_pe_JI ^y3uu 3jufeLlaJI #JJb jJu3j 

jljJLl 4 _j_coJ Sjtaj ^£ <- «i < <m oLjll £Ju4> $.I_3JI £)V ciJLIjj t^_3t_uaJI eJi^-uaJI 
Lua ^-U2~>~ iCjlj-Ufc_JI dJL& ^Ll> 3 ^3 JjLL_uJ^]l CjLuf^-C 4 -U.uJ 3_}Lljj / 3jj) <>»♦ 11 
^jjJLl ^JljwI jj-o 3_ijljj 4_fll_5e_uaJI 4_iJLu ^ ^ «^tl cJ^-uail <>1_U3 JLul^ I jl 
^IjlHI MM II 4_IL>. ^1 3j-ptJI (j-uaj dSjJI . Sj-uSLI I 



L^jjJj £_laj t4_uLU ^jL>JLlj Cjlj-utuJI olsJt JlLa (jyic- 4la}3L>Jll 

(J_l3 3 Jl_U>» <L>JIjU 3 ^ -a- tl j «^tl i>Lua C-U>J ^C. I jl ‘J jU>-^.tl jSLtHiil IjL^J 

. I ^ ^ 1^jL3JI 

(jr sr t^tl dSj-uaJl ^_yic ^ju>u ( jy 3JI 3 Jll>JI 4u>JL*JLl CjI jl or, 4 « mmj 

^JlJvI ~ (H~) L>JUI CjLLajtuj (jV cilljj ‘L^J^ 3 j^jII J-lUjJI 

^LuJLl isr £> (J-^-jlJI Ijl^j ^j_3j ^yuJI I ^ «««3 < 4_3 _l 2 jJI 4 _j_>JI CjLuISUI / I ^ I I j a 
olut (JJ .lc (jy^UI «i<—util C J^ lj_u^ 4u>Jl_*_U oAJb J13j till juj t4_jjuulaJI 


- dniif I 1^ ii n ^,3 Cjljjl^iJI 



^ui j^uji 



i( JUJ! Jjj ^ jJI J^LUI 


(j-o (jrJ-J^LiJ jufc j»L>.jjlj 1 J I « II I j_d> (jjJ.1 {ys J-i&l CjJl>- 

i_i>.l^1! L^jLAljejij (jji- i.otl i_3j_^aJI tfLxa SJjL^JI njlSLJI 
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. j ; -o 1 '(C. ^LLfc 1 L x t's* c_(-n-uJ ^Ullj i l_^_Lc 

I Jl_& {j _<5 L_*2_OJ^J ^ ^ tl ‘ ^ ^ t i ^LlA 4_>JL*_4 CjLlUx. (jl ^_C.JJ 

1 g j 4 4 _^!jJ! jljJll <j-a «—<?L_q • h~ V L^jI Vi <L* <<M1 

14_uLt-^-tU' CjL^jII £)_q tC j \j1j3 I CjLi£^_4j /<~<1 A / ,,j Atl l1jLi£^_a :^Jiua 

i 1 $ r a 4^JUil *LJtl ^L-v ^Lua ^.LUJ jlj^J £)L^ t Jl^ij 

. 4_uUI (^jL>JLl eJJb (jyjS £^LoVI 0jJbjj&j3 3_iLj ^1 ^£_}J_U_U 

^-q-J 4 -l<-uJJL> 4_u_uL<_u 1 jl^_o CjLL-uj^LII CjL£^_ g j- iT uuj 

4>JlA j-L> ijr i^ JlcLujJ i_ 2J_«_u lLUjJj tC-JLstlaJI 4_usL>. 4-j-GOJj CjLLuJI 

^ i mmII 3j-&LL (j-A ^Lu 4_uLU ^jL>JLl ljuij ii-h-u^ J< mij CjIjLuJ I 
j-aVl 4_jL^j (jr ^ null CjLLuJLj L-JLtiaJL £j h q~j jJLil 

LfcjLSiJ j_A Jl ^Lj-a £)-a V~f 1 Jplj»L J <<^4t Lqjjj 

^ 1 ^ i_dJi (jl (^JL. t^jLcv 4_>JL*-a L^IL>JLjt_q Jlsu 4j>. jp a 1> 1 jLtjJI 

tiJU j JlC. LuJ^ 4 I £_L_^u l_l^~ 4Liui j ^_LA^ Jl*_J 

^jLaI ^j-a L$_j3 La j-x^J L_3_uiiejj t4 jj <>>r, jlj_a (j_a ^ ^ j*4 La <- <if. I 3ju ^I 
. SjLJaJI LajIjT tiUJuj t La^_lc j cjLL_uj^]I 
(J-Umi {j;r £> L^Ti-^JL^q Julj ^,-^-uoJI <-aj_oaJI o\-ui «.LoJJ ^jSU.1 (j-aj 

x ^ J-LLUI ^jla Vi 3jljjljJ! -^-.-^tl 

. 6 ISL^]L au^?! jLLai oljUJIj V ^ 

(J ^ mi j 4-j-cl < M U 4 _jJLc ^jlsLlU 4>JlA 4_jjJ (jl J-cb-3j dU Ix£" 

. l ~\\ * 7) r., ,,1 Ij llJj-jJI L^j jijSLu 4 ?Li.I l-jj. < <n 

4jj3 (jr 3e-Lss Jl x>L-a 1 ^j°> ^ jr 3JG I 4j^Iiil j ^Tu uj 

/gl Afl^ ^ L>ii> i j,uSU 4 _l<-u-lIL 4_c.ljjJU 

j!jJ,l (j^i ♦ J (j_q 4 _jJLc CjI^_l^j (jyic- (j-ajil ^uzjQ .j ^ c^szlu-u 4_s^ILll 4 >JlA 
4>Ju& J2H5 (jl ^tTaszjj i^L-uil VI CjI j 4 JLl3Il 1I CjljJLil Jilc '3j 1 «>>11 

.4_i£.ljjJI J^UJll oJigi «UjLj oL^L^I (jr^i 

^j-a oL^ t4_j_>j_*J! 4-jjj)^g-v (jr ^ 4_3 jj_LJI oikJb CLiJjs*. J^j 

3jLUU 4_3_Li_q Ur 3L 3 j-AL3JI 4_U jJs ^~»- </>\\ L-£)j. x^i 11 0 L_q 

t4_jjlj_5e_t^aJI 4 3 L rll 4 _jjJ 4_>j) <^i-%. 3jLj tjr Lc tillj JlC.L_aj Ju9j t^jlj-qjLlI 
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Ij S uaJI <_9jjoII 6Lloj 


(JJlI Vj_j_ 3 JjJL jc-jilajJlj ^UuUl JlLa l_^_La <L>*j1_lII 4^1 

i \\ , : ;, Vl ^ ^JLL^j 4_jLc ^Jl (j)} 1 ^ ^ U /11 j>j_a Jl£ij t^-L-ALa^>J' 

. jl^iVl j 

JlIc. ^ ^ 11 i 11 ^Lua 4_>JL*_a 4_a Jlj^Th-u.1,' I sCulujJ 

♦ AiSLuJI cjLiLkll ^j_a 
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17 


3 Jl_J Ij J^I_4 _>Lj 4_ii_J J_>J I lIj l_Jt_^3_>J» I jjL^O 

“ U 3q 4 j_L*JI JjjJI ^ i^. dJJ 3 lJlSVj /t ? 't\l , ,S\ 
4-ual_i]| JjjJI ( j-c j-u£ 0Jufc olZul Jj 

L^jlj-ua tiUju Jlo-lj 4 L^Lul 

1 q~, , ,,V1 4 JSUII 3jLjJ! ojjt l ^jj 

^-♦-l-lj ^-3JI CjI 3 1 4,11 ^oeo- 3jj-La_ua-o 3jtaj 
3j_j_i£LII ^jjJLl 1 t ^j L^_oa ^ 

»^jK < nU j 4_$oOj_U 

jLjjV Iji^j aJSLAJJ eJJts ^j-o JjjJI ^yjLjuj 

^juu La^j cjLUiJIj cjUUJLI 4>j_a cjL>-4^ 

JjjJI j— l£| tdJLsull CjL^jJI J!la 4_IjJ 

CjL3JL>JlI 4>Jl_a 4_j_^ j_Lu 4^JL*J! iJ7 ^ a ^Cvl , ,,V1 

4^LudVLj 4 ^LuJ! jI j_cj ill I j ( j-« a_j>ollII 

Oj-iLo ^LjLa I Jo- 4 JJLUI 4_aL^j9 

J^J iTjUIjj. 4jjj? JjMJ lS? ij°t 2>la 

J* 

^ \ ‘ 1^ j 1 ^ t j. ■ c. oLil>J.I u j-A JiUjj 
cjLiijJ.! tfj^a 4(3 jJLI ojut jjsI (ji^. 2r^4jLiII 
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CjLjLUJI £_Lljj i4_aL*JI a VLc pjj L^_La 

Jujuj 5000 i^LLo iS^jfcLSil 4JjJlo ^j-o Lj-q^IlJI 4_lL-^JI 

p-ualjmJI cJLJj 

L c L^-ls 3jj_>.jJ,I jljll Ci i 3»~tj tCjlj-tfa^Jlj L^-uSLlJI tjj$ 

. LgJ 4_La_J_>tXI 4juJ\ ^y2> l^-A V! j LtfaTu£cj|j)^JI J Lilli ^Jl 

‘3' 0**-*-t LT^- ^ Ur4-* • ' J-ir^ O-^' CjLilifcjs £^-Lljj 

4<LujulU l_JL*JIj t^cjLUl cjL>.L>.jJlj t4_^jjLlII ^L^-SJI / ts~iUj 

t J 1 1 mi* 111 j g.l_L lJI CjI jl <ic, Ll_3_i ^1 4 ^LuoVLj < tijj-jVl 

cjLLaj i j r A Li>j_icj tpl »Utl LLlij t4_u julII oUL>JLl tt—>l m<lVI 

.JjUl 

* Ai J ^ < <<o II CjI 3 1 4JLI (jL^VI usVT CJLJj ^1 eJiLuajj 
.2 LuJl 21 I oIjLl^JI J^Lukj t 2^4LcJll djtfVl c2ulc.\ j)J 1 cjULJU 

LI 1_Lj 2 U J 1 a j • j . U11 4 -LlJ1 CjL Lilli eJJb J5L LLlI! I Lot jJj 

. JK uiVI gjuILo JjL^JI p5JI 1 JlA ^jua (j ^ilirTi <jl jjlII C-<-cl t-u r » l 

p *»- <>>!| 1 q ^ Cr ic. a, i, ^ f1 CjI 2 1 -^.1| ^j_4 I a_jjju-^ Vj 

u*L~ < mM-JI CjLLajj tfiLuJutil c_JL*JI :JILa CjLiL>JLI ^JlA ttU 3’^ 

a j ♦ j j UI 1 jJ.^1 IjjlII 4_4 jL ^3 L L^jjj Laj «L^j JlSJI cjIjLu «tl JfTLukj 

4- Lli J I CjIjjJLo (^Jijjj i2Jjg 1 nj L^_La ^ dJJjJj 

.CjI j-j-t-u 3JlC 3jJ, j-uuj ^ (_y3JI 42jlil! 
t pjj_SJ| ^j_«jJI CjLliJJI pIL^j ^jLcujVI pJj 

CjI 3 I V 4; (jr-dJL IJL4I j t JL>.jIlJIj JJLuJ! pj|^ <bV dI5j 
&JJt> I (j-* 3 V Jl_l£ * JLj ^-Lc. Cjj-LlII 3 K mi a <tl Vj 4^jl5L« 

09 -\jj L^jla j^>*T ^1 (JL33 j^Ij (jl^HI <L>.jL_4J j-A pC jLLHII 

. cjL3Jl>J, I ^ ju4> 

CjLjL-^jaeTJI <?JlA jJ ^- LJJ J (jL_ujVl J^ul I Jjlj L5Lx_4 Ijub Juu pij 

^^j>J 4JIa^ ^Ij-Ls j^Tuj ^j! 4 -lIc. LoljJ ^jj-sd! Jl 3^ t( jjiiLj 3l 4 Mill 3j-u5JI 
1_Aj-lCj a A ^ 3tl £jjb dJjIa I LtSL^-a Juu pJj t I4I4 ^^alitlLlIj CjLiL>LU ol\Jb 
.4^md (JJ->-J <Uj_>. ^jsc T lJ CjI 31-LJ.I (j-* 
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Iftjuo uAlVill 0jljbg ft>»Lnll CilolitoJI 


(J£" ^LVl Ijujufu LaLall&l cjLjLHII 3K i _ r 2i3j 

<Cbt_(-o <_ylc tCj j-ITlII 4 K mi a 3jL>. ^jLcujVI £)l Juu t^jlSLo 

. 4_> 4 Lm*>J»I 4-iu-ll (jyic ^JL-JI t4~u* % )\-ujj 

4>Jt_& JlJLs i 4 M !l cjLUL>J,I ^j- 4 3Jlc. cJLl&j 

U_£ 4 t jlj-a- * Jl £>£■ 5 Jljju 3JjjlLo £^Lo! Ur* lS°J^ O^W C7^ <—( 
(jl La_£ 4jl_5e_jJI 4 ?l_J_a ^y_3 ^-2 Jj jl 44_t^L>^ £)lj^l Cr^ CjLoL>JLI 4>JlA JjAJ 
1_4^ tj-jjl-L>Jlj CjLI jjj'a-lf LaLjlLd ^JL-saj Ju3 CjUUJ.1 4>JlA ^j-o *tjj>.l (j^i*j 
< jia ju (jJ-all (jr 56_t-iajl L_3j-uaJ! 4>Lua L^-^J JjLUl 4_aLaj9 JuS 

.cjVUJI 

j ^ 4 j 1 tl L^jI 3 \ V 4a ^jj-ll (j^i Lr j^j :cj! 3I4JLI 

.4_uJ l^JJ (yjjj-ajtjl JjLLalJI ^jL>. 3 Jljjlj ^_y^ 4.^3 L>- 

t Lf-Lila 3 jijj>-jJ,I cj! Ul jl j_<L>JI cjUL>J.I 4>jlA ijr 3Jj jJsj 

juljj 4CjIjIj^>J! 4U>, >.l4_t-oL>. JjjLli* IJ 4 J j *jl 

4^)SL^4 j_j_>. Jjal 1 ,>>t 4 _uoL>. cjIjI^jv 1 ^j_ 4 _s 4 _lL-^JI cjL3L>JII 

cJJl j_jl_j «(i jj 43jjL?e_rt ^Lal <j_a L 4 JI J-3-u ^jJI t_il j^JLj 

. 4jjlJ I ^ ,,. 

Vj 4 4 —LlJ ^_j_ua3 J^Lai-LlI 0Jufc 4t_j^_tC. 3 JlC. 4_3j^_LaJI 4 >Jl^]j 

^jJ L^jV 4ul ,<.u.m 4 -qI^I (jt £i j| 4 »LLl! 1 ciJJj Jlju L^a! Jiitlu_ul 

L^-aI Jiidu-uI 43 j-l tSU' Jaj)» <M1 4 >JlA JlLc 

.ixU ,JjI^>. o^sjj njjj^Vl 

^h^Lo VI 4>Juk ^ylaJu ^y3il 4 jjHJI , 11 (JpjjS jLLa-oVI < Uj * ,,. Ju£,j 
Cj Lilith L^Hj>o La 44j*a- U < .it! 4j^lll JJiiauj Jl^ 0\-±a 

4>Jufc (j-4 3j, U 4.tl jljJLl 4 >LlU 4?Jufc z> U ^ CjLLojj 

cJJjljj 44_uLU ^jL>JLl ^yil L^l^j 44 _j^jj>JI oUt ^yil L^a L^JU^oj cjLLHII 

. CjI j-utL-iJ \j jL^Vl ^Luaj 4 _j^jj>JI 4 ?LJJ Cj jij ^£> 4 'Ajj U11 oJ_& t_ « »< ,Tn Jl£ 
V (jJ-ll j>— lTl^_£ t 4_3_jj_LaJI 4 ?Ji_A ^LaI (^^>1 4_>jju-^ cJLofcj 

4>JlA < jiaJU (jl Jl>o dljJj 4 CjUL>JLI 4>JlA ^^JlI 4_ujj1_L« L 4 I 43 <_j^_3JLj 

L^-LbjJ ^jJlU 4 Jljjlj CjL^I < a c ^_y]J CjLiL>«J,I eJJb J2j ^jj j-^)J lU 

. CjLj Lilli 4 >JlA 4 3K" (j-43 lj_u£" J-^^J 4jUf, ^yjlij 44Jjjuj3 ^j^Lal 


185 






^ ^ ^ - *>■ ~ U CjL)VjJL > hi f ii (jL-u 4_L)Juc ^JlII 0 Juk 4JLlq 1 

^jJSJkJ ^JLojJLj^ 600 (jy-Ij J_ujlJ 4_1j^Jj3 4-^1_oJs L^jLiLse_o Jill! ^ t*> <>»" 
♦ *\j^r <^tl JL«j L^jUli^o 

jl jLstjJl 4_AuaJt cjLoL>JU oLSJJ JiLoj V rjLstjJI cjLaL>JU oIJLII 
Ju9 CjLULskII o\jb * t 4 tCjj £1 \ 4,11 aiut tjjQ 1 jt?jLuaiitJ CjLLa_pJ»l 
Jj>J j) mi tl J_ua_jJ ^LjjJI 4_a3 jj JlSj <*UI ,,. 

£)jJ.I tjs> ♦ ) 3j-a CjI fll->JLl oJlA J-uaj tiUjiJj 


.jL^tjJI ^1 j_ti» 


j 3jLuaj| _}lji,l (jj* j. 


jJI oLlo a o_jj Jl3 


Jlkktj J^klitl 4> ju& u U»"j jJaj iCjLLilll 0 Jla ( j-o (jLk^/l 

^JLlJI ^LtkilLj J}L».VI ^1 tiili J£ (^J>Jj tCjLLiil! oJlA £)-o 4 <?h -V o 
.^LJl! &JJb ^yjJiXl (jPil 4_JJ>JI jtj-UsVl (J-O !j_u£ <- ' l • nJJ 
4_lLujJI CjLiL>JsI ^Jsju Jj_se_i Jj jJI ^yzuu ^l CjLiLkl! Jj J^.1 
jJs ^jJI jl_5t_jJI ^LlLij 4u>oL<JI 4_jj!j_>JI 4^LkJ1 jLalu-uJj tl^-Lo 

. obj^SLJl JljJ jj jl 4 u3 JuJI {jr £i J_3.aTu.uJ 

^)_0 (^jJl 2 A ^ £tl L^>i L^J (J-oLj V 4_ol_0-jJJ 4-Jj J_>J I 4_<i_J_ji Ij 

^ UtL^Jblxj Lcj c-jl miVVI t<_aL>JI JjjJI 

. 4j>oI_lII 4^LLaJI jj-c lj-u^ i_jju_jj 4^LLaJ| IjJ^ 

Q^_lLc 20j_st_j 4 _aL^_SJI q-a (j_a <L>ul_Lll 4^LLaJI j-l-pj 

^l^_>.^l_j^ i^j 38 -28 ^LLj (jr Laju LkLu 4^ 

Cj&£j3 4_aL^_jJJ 4 11 m >Uj ^Lj-Ls 4jjI^j>JI 4_4J^il j-Lt^ JSJ 

. ^L*laJI LjLoj <j_c 

4jJLuail CjlkkJU ^j_a */70 jj^j ^j_4 4 J 2 JJ-L 2 JI 4?Jufc 

^ LcJl_La^ 4 L^_Lq \ V~tl c_jjJLLa_ll cjLLLUI ^_« l^_u^ JISj 
3j-l-i^ 4 1 miC jULkU 4 ?JlA ^2_jJ_jj ^jk^j 4-oI j S^LaSLj 4jlor, 

jL®jJI Lot i^\ <^>V1 1 ^*/95 (_JJ J-t-saS 

.(jlajVl jjJaLl iTjLU^. uLxj 

1 " tl . ^ a ^ 11 j (jja <Llj_uI_Lo i>JLA y j" 3 

J_ti-j (jji LoU3 4 jjj,1_Lo j-jj-*3 "i? I g X 1j i4jl/^tl CjLii>J,lj CjLLilll 
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Iftjuo uAiVill 0jljb9 <Vil»nll CiloJitoJI 


^^LLajI 4 _l3 ^Ti_u CjUIoJJ eJJb dlij tCjjJbJI 4-3jlJLiJ ^ 4"^U 

. ^ cjljUJI jju£ jSa 

4 I n"l 3 jJulL 3 Cjl tfl^JLl o'jjt (J-A 4j>oLlII CjIjUlJIj 

:(J^Lc 4 _jJl_jJLHII jjjajJI £j jjI jljjJ 3 jlc,Lxoj 1! cjljLiJl jl»- <^1 
CjUIoJ.1 4>JlA lgj4 (3^^° (jjS>J till jJj t ^t-UI 

L / Q A &-£• L^jI BJluuj t4j 1 <itl J^IoLlU o-C- 3Jljju i^jjJ.1 ^jl_>- 

•Spl 

tjLuLlIj 3 j-j 1 tVi U c-ulj-taJl fj a lj_u£ L^jLd cjljlJLlI 4 >jla 

4>Jufc ^j-3 1 V ~ It 4_4-oL>- Cjlj-i^oo 4? (JotJj £)! J«Ai3j till jJj 

3 Ljj.IL> 4jjor mi 4 4_4-oLo- ^1 jJI Jjj*j CjIj-i^oejJ! oJJt £j 4 <AVn JuSj . <_ulj_<UI 
4.4-0 lo- j’ljoV ijo.J j I 4 CjI 4J 4 *‘>J Jpl9.i 0-° CjljLiJI 4? j_A l_3 JoLdjJV 

jj-JI JjLjjI cjIjUJI L $ jl & j_3Ju (Scrubbers) Jj-4-uiJI ^IjjI ^oLj <—3jju 

4.^-3 <j_3 Jo-3l 4 4mU 3LU ^j-3 j|jj 

CjIjUJL 4_3JL*JI c-colj) 4*41 tl ^j_3 ^-olidll (Jj < nttl jjjol JlC. 1_4.UJJ 
^15 Jj-3 CjIjUlII 4>JlA ^^OJU 4jIjJ ^yic JlcLuuJ Ld (J -0 4o>ollII 

1 ^ 4^ lj 43HI ^jljjjJI J-XOJ CjljLi-Jl I^A Oj-XC.^ CuJj- l ^Jl J- L u t i^l 
(jljjSLj ^jU! (jjj^SLl! jh 1 n^l ^Ijj QjjjSLII jm < n^i Jjl ^j.3 L3L3J L-u-olitj 
.CjIjUlII 4>JlA (j_3 

^IjJo (jJill ^jL3r*t < iij :CjLH>J,I Jiir" 4 nl 3jLc.l 

4>Jufc (j_c 1 Jlot "i 4 41 1 jL*_j jjLp-Vl (jr^ ‘4_jJL-oJI CjI 3l->JLl ( j r a 

.3JoJuvJI CjLseIIII (jAaJU jJ-4-oJ CjLH>JU 
CjUIoJ.! jj. tTt 4 44_u^jlII j-4- 0-0 4jjj^ 3^» i _ ;r ^ Luj_>. 4_3 jjJoJI 4>JlA j31*> 4 <nj 
l__Jl4-oJI ^jIu-o- 3 ^Jl 4 _jjJl*1I CjUIoJ.1 J-4-ujoj i3 Jl>- L;r ic L^jLjjSLd J^-oiuj 

.3JuJl>. CjIocHIc 1 4 4^>" jLaj C.4- LV 3j_ti_4-oJI 

4_4-o_p-j ^Ijj! 4 c.L(_ 4 -oJ L^-3l Jiitlu-ul jLjuj 4 _io-L>.jJ! CjLHoJLI Jj-ousj d! 

^3JSE JJ& 4jj)jJj)ji < 41II jljll 4djJ J jl J’LvjJ! ^j-3 

^)-b-JL_J L^.Lc jJj-OJJ 4 L^-4-O-L.U C-<- L> . 4 3j-L*_4-oJI 3jjj| ^_jl_4-0_3 ^Jl 

. QjJjSU! Jjljjlj L-O-iijuJ! ^jjjLli-o 

4 C jJl1I CjI 3i V 3 ^j-3 3j->- (j-A I (jr ic. 4djJoJI 4>Juk JlC.Luu3j 
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■ 2j s\ d ^ j rt 11 L4J £)| C_ubtj 

La^ a V~ ij ^ ^jj i'^ic- ^JLc 4 j^Tl><J.' cjLUiJI ^' jJ^Tu-u' j£-<uj 

^LdV tl^tl LjLojj <l 1 Mi->tllj : (J-‘-° ‘Ljj -u S L J I 4 Umi1jj 

Ij_a 3jlsuXI cjLjVjJI {j ^ cj l£j-tfg]I ? ^La jJsj t^jliLiil jLc 

4_^Ltaj £)l!ull ^Ld^I 3 _aLa_ 3JI CjLc^jTu.u.a ^ Li».l.lU CjJu^j ^jJl ^^cLaHJI 
4-LtSLl.I jLlaVI ^j-4 Lfll! 140 ^5fcJ (J-t-^J 
t 2lfiUo 4_2jjJaj cJijjJI 4ti <«ofl CjUL>J.I tjj* &A <n 1 mVI 
tCjljl^_ l>JI cjLLLLi Jsaiitjj ijjVI < J!la4_uLuJI cjI3I4JLI 

^ Ju^tTu-gJ J t^_^_»JI jIjT Ljj^dSLJ I (JjLdJ ■ U jl 4. t1 IjlA (jlajJU 

cjIjI<> f. *«jL>.j_u» 4JUJI u a <mj ^jJ! ^IIJl! jLc 

. A1 ♦ U 11 j^Ua ^yiir < ,mH 

(_ r ^ La-£ t4 j jjJami <j_a j-u£ ^_ r 3 4_3j^_LaJI 0J1 A C-<_a jdtlu_4jl JlSj 

. 4_uj-aJI fjs cdjjJl Ly^i3 dry-^-M fJjA 

‘.JlLa 4_uiljjJI d , I»^ 11 i"\ 1 Al^.t 1 (j-saju ^j_A lLU J& 

CjLti^C (jj^-Ls U«tl Cjldj.} LjLoJJ a 3ti i3jjJI CjLd .it^C.1 

J-U^ <_y^ J A »"< IIJ t^jJI ^yjLjJ^l L^L^>dj 

.^>Vl ^l^Vl <> 

I £>ULj <_y^ 4.A.Ur.?Jk 1 LLajJI ^cUj 4djLtoJI CjLti^Jtil (_y^J 

4-^Jiir *> Mill 4_jJLusVl CjI a I4JLI q£. ^ Jdj ^_y-Aj 

.j^Vl 

. JjLUt 4 _>*jLl1I CjLoL>JLI J_lLSHJ ^ Jiir" 1 to Jpljio CJLlAj 

oULUl j>JlA tU ♦ 4_t^L>. 4J| jLa-"( i mLj L^jK 1 m ^jdj (juXil ^Ajlj 

.(GarbageCompactor) *1 ^Stl»Ur 1 *u-uLj 4JV1 ^jlA <-^jjuj *L^jLUJ 
L^Jj^dj t JjLUl CjI A V a (j-4 (Jloj L^jI 4_Sj^-UJI <>JlA j-±Ad La ^_a!j 
J ^ < 11 j cDjljj 1^ J-Jj ^yl^. L^aj?cj > . Jlj>j V 3j_du-tf3 4Jb^ ^1 

JliSLII ^JlA 1 * U^r" 4 jUI ^JlA c ^j j *JjIH! CjLiiit_A J_3 j 

dU jJ ^i_9i_£ i 4JLLcuJ 1 cjLiL>JLI ^_A_>d d \q ,,, ^jj^U ^jL-ujVI ^jlu! jl£^ 

l_£^_j-£ 2_!I 4- SUi- t I u ^_ydl JjLUl CjI 3 1 UJ.I 0j_A ^J-a-><-1 l_*_uGVI 
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Iftjuo uAlVill 0 jljb 9 ft> 1 1 )I Clio,13All 


.4JjJlU J! 


L-pEJ cilljjj t 4 _oLc_ 2 Jlj 4 _lL-£ 2 _J! CjUUJ .1 4 _ 1 jLc _4 41 j i <ij Jp.jj Vj 
<j_u_L>J. 4 U MilJj-Lo (j-* 4 _aL$-2J1 0 jui> ^op. 

^-op. 4^1 CjJIjLoj . I j_A ^jIu ( jy ILJ! cjI£^ mi it (J-uuLlII jl t 4 _u jJ,! 

‘Ui>^ 3 Jl^. Jl_Lo dx_jL£ Lo_£ 4 -jjJlj 4_3jj_Laj ^3 <jl£Lo <_y3 4_oLo_3JI 

4_u^L>- cj!jLu_u LJU* ciJLub CxjI^ oij 6^' lj- l:> ~ 4_3jj_LaJI ^ j_& j^_L^3j 


Jijj-Jj t I Jl^j (jliil 4_o^e_o 

jj2 (J-AJ j t »mj tCjLii>J,l 4 >JlA JIoj liJJjuj j-p* 

.3jl>.I^]| 3jJ,I L 4 JL 0 

^_y3 L-£3 j tJlj-cVI (j-A CjLLil!l (j_o CjI jl <\C c 3K~~j 



^j-4 ^i 4- 3 11 t 3 1 C*m ^ilco 3 CjLjVjJI ^ 34 . Lp.Lu^> 4-<a,.l 33U JjjJI 
^j-o 4 _jVj J£ I I J 8 (jyj Lo 4 _jJL-jaJI CjLoL>JLI 

^y-JI g 1^—t-u^ 4 J_3_JI t 3 1 tlC < 1 Juii 1 ^ 

.oUiiJLl L^-p 

^j_o 4 ♦ miU 4 jj)j_Lll CjLjLaIII j-ujlj : 4 j^j_lII CjLLaIII (j_o 3 r~ tl 

I Jufc ^_y 3 ^_y-ojVI uLal mi ft! <j_o 4 _>oLt]| CjLaL>JLI 
CjIU^hJU ^ Jl 3 -~ I rn ^yltil JjjJI (J>I*j J-U^ JSLmiJ CjUL>JU 4 >JlA ^ojjcHjj 

CjLcLu-saJI L^_p Jp»^_pit (JjJlII 4 oLi^£LII JljJ 4 jjj_lII 

. 4 jjj_lI I 4 _Uj^>JI 

(j-^J i 4 _JjjJj| CjI U -n-U (j_o 4 _jjjjJI CjLjLLLII 0Jl_A ; j_op* Ju 9 j 
^_y_£ jJlxoj t LoLc 40 J- 3 e-> Jl_Lo 3 Jlj^-Tl-U CjLjVjJI ^y 3 4 _ujj>JI CjLcLu-gail 
Nuclear waste) 4jj)jJil cjLLiIII ( j-c L palitlll 4-t.ulj«.n ^^Liw 
1 —t-Loj 1 _ 3 e_oLjj_j I jufc jjlscjj 4 1982 j u < njj (Policy Act 

^ jr lJI CjLjLLLII 4 _ _}Lo^ 3 L ^11 CjIjLaIII 4 >JlA 

Lr^ 4 3 <^1 <jl t-oej 4 _j1^jJI 4_3jjIdj 4 


♦ ^i^-o j lH sjluuJI 4>j_a 


4 _oL>. JlIc L4I0 £jj : 4 jjj_lII CjLLilll (jLc. jj cdLafej 

3jLlc 4^jij-l1I j j «>***-~ t 4^lj^J! 

JljJjJLI 4_jjj_<JI CjIU^hU (j-o ^Iuj 4 » mi 1,1 CjLLaIII 4^H^"m mU 
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S^Llc, (Curie) «^tl» 3djl_il_3_Ll! daLJ oj ^yu Lxu^ > *-111 

<226-j^Jj|jJI j-l^jlC. ^j_a jL»dj <j_a ^jL(JI » MtV 1 dal mi <11 (j-C. 

.jUl J5J 100 ^yk L*-tiuVI L^Liij jlj 151 3 jU-v. cjLLilll j-Qajj 

^^jjIj^jJI <LoL>* jjlc. ^jLJI (CjLLHII alut {jjq JjVI 

J_5C_J CjLjLLLII 0jJb j-Lu Ju9j i!jU>. 3j_lA Cj L lA-J ^_uJa_>iJJ 

50000 j-5e-J (jyij 1 6* l) instill ^j-a gLw^jfcTu.fj.l.I 4_akJI ^at^. (j-« */-86 
. 4_Lx CjljLat_La 1000 L^JJJl£ 4jj^j 4 U**- a J5J c_-<-A_a jILa 
^11 MtVI t ri» i3 (j-c ^ 114 . ^j-A 4 Kmi a oLLalll JIAj 

La* IIjlod (jl VJ L^ia ^jda J5d (^j!5 ^yic Jujj V ^ jdlj L^ia ^Lill 
SjJs j*~< i mj oLLalll oJl^] ^^cLjAVI dalAdl Ja^cj 226 - ^jjjIjJI jjA 
. diLLaJJI £ JlA 4_i£A_* Ja_j J_>o <L>.j ^^k 4_u_u 1600 

^-Tl-Lj cjLLilll <_lUj 4j^jJ_J! cjLLUJI q-a Lai 

LajjJlJ |QjAj (jr&3 t4jjjJJ! CjLk>«dl cli^k-Ladl (Jj» nil 

^jJLao CjLUIJI t^Lt-cuVI jl 4Alu3 CjLjLL . juA 

JjJSjJI JAd gd » m>VI 4j^3 CjLLojj *<U 3*4 LaLx-LLu jAj .}! j_a <_^k 

^jLlII 1*11^3 miU 

I jl t jk. 4 Aa ^^k ^LlluVI 4 U i mjILo jl 4 3j» CjhLiiJI Ju>.jjj 

V <>JlAj ttiili 4 _jIA La j I JlJj_uJ! 3j-jI ^ CjjJj jj-* 3 Ju3 . JjI j-<-u j I 

c--<- t 5 L ^ jHa 500 ( JT k JlJj-j 1 j m <i*i j-ti-us 1 ^ lj,U-v. (JAj 

j 4~I I in V L^cIaAJ j! LA idiljUt^LA 1000 L^jjJ^ 4jj^j 4 U-*- 4 JSJ 4_uxJI 
.j-jjA 1 ^k 4-Lt-u 500 ! 

i LaJlj^_u Juu t^LaAV! 4 U ( njpLA j! 4 3jt t>> CjLLiIII oJlA 3^Lc 

l^-«-uJj-<-u CxA_<_oVIj 4^L^-o 4_l«^ 1A ^Ul 

tCxajljL>JI ijfjA CjLLlU Ju^j-aJI (^J tJAaJI CjLLilJI oJJb 

Jjj ^j-33 LA u t(Asse) «(j-uT» (jyjs ^e_3JI LuLLl (jr bj 

Ljr k j^c_lII cjLjLuJI ^LULj LuLLsj^jij i l£AtLj 1 1 jJ_1j_& : JA 

.(54 t3j_jJLtxD cjIAj 

< nU (JZLo (^^Jl ^djuaiVl da 1 mi <11 CjI5 CjLjL 3JJI Lai 

^a_j tL^jkLAxIul L^jjljj>. Jl2j3J (^l>. aLUj 4ALa CjldljA (jr ^ \jtj^L 


190 




Iftjuo uAlVill 0 jljb 9 ft> 1 1 )I Clio,13All 


1^3 k J33r‘ (jr^L (j-LsLj cillli Jlsu £>^Ju 



- I^jVI ^ (^a3 

(L£jj_«l - Jljj-i^JI ' 

(LUUI) ^Ul - 

- LjLLaj^j) j-stoJI (jy ^ S' ^L*_j,V! 4 U , <ijHa cjLLdj 

(ISLoeJL - IjuJjjfc 




(IS) jSL-i 


ij'j 3tl ^c. Lt-JuVI da iuill 1 CjIj 4jjj_lII oLUlII Jljj_«_uJI 

^ (Oskarshamn) jl£d-ujl» 4 U**- a ^a 4_aoLi!l 

27 «LcL3jjIj t I^ILo 21 dau2j£-j i IjILo 120 4djia j_Luj) t I^ILa 25 i _ r lc. £_3 j 

4_jl_ijI 2 ^ ^ Ct \ 4 < »V1 a 1 a <1cIj9 4JL>.Ij 4 IjILa 

L^Jl • «1 (jSLxa tilljuj a^U^t Mill qA l_da 750 jatil ^niMj < «4l 

Jl-Lc ^Ljl 3 L^_a! JiitIu_ol IJjj 4 Juj_<jiJI ^LscjI cIiLLaIII 

. 1985 ^Li 
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i' 11^' c. t *11^", ..t,! I LiLli (jV IjJssjj 

j 1 if 3 f 111 j j VI :dj 1 J uLu SV' 

djLJuj jJia iSjLiaJI L$jLc.L*-cuI jJLsj ^ !JL>- Jjjla CjjSj ^1 ^llLao 3-tA-o 

jIjjs ^Si JaLSiil! dili LiiLjLiil! ejjt Sj^La dJLuk 

,i_3j^>JI jl ^U-jJI Jlo SJjLc. 

j»Lc. I i .i ~ij-aj (Marcoule) «Jj^jLa» L7 ^ ^juk o-«j Ju3j 

joJi ‘o"j K~ 3 jLo £-a diLLiill i>juk lUJLs. <iZjj_La]! ajjt q<-< Vl~~j 11969 
oljJ,! i>juk <U I ■>. °j^ x - a (J-5 3 " onjK~ uj-^ c4 ^aju 

< ti cflt-L > . (4 _JLc. <L>.^.} JuLc j £ ' ^ C)J-^ ^,1' ^ ^_£JlJ L^_La^ 

,3_L>.L>.jJI 3aLU ^ LoU3 diLLiil! ojuk 



92 












Iftjuo U A JLioJI 0jljb$ <Vil»nll CilolitoJI 


j $ 1 M daul^JI I Jl& ‘ > ^j ^1205 j_Lc. 3ul_c ^ ^ /-^tl 4 _lL^ 

8 (j-C- J-3u V 3 JlI cijjujj i jju-aii JjLaJ! ^-lC. c-JL-saJI JI i _ T 3 

jutu Lfcj-La^ j_L tjaUtlll 4 U i »l4 _j£.jVI 0JlA Jj13j Juuj . CjLcL_4j 
Ju3 Lq 4-Jlj^/ ' Lnj ♦ ,>> 11 ^ULj | Jljjv J_cuju t^ILU jutu L^LajjIj t lj.~ aj~ im 50 
.(16 J5Li>) tCjjJL (jr* jLu 

^.3 LjJU* ^ Jiir~ miUj icliLLilll oJJb t ^ j I J a»~miU ^L>»jJlj 

. CjKjl ( nJJJ-JI ^U.j (j-« 4 lj l tL > ujj t LuUjiS (j_A 

cjLLilll i yc. Sj^L-saJI 3jtj^>Jt 4 _ajL3^ ^ jujl>JI ujjJLuVI Ijla ju 
0 Jl^j 4_La_L>Jtl 4 j>»jL>J! J-aIjjlJI lulLo-J, (^jLlauSJI JjlaJI f jL3j La£ i4jj)j_Lll 
CjIujSLa 4 U Miljl 4 _j^jj>JI ^Ljil 4UnilJ^QJI J_aI:J!la CjL Lilli 
.CjL Lilli 0 Jufc I ^j4 Ju ^UJI 4_jjlJI 
^La-cI ^-3 CjLuLLIJI 2JJt> ^yle. 4j^I1>JLI c_1LuuJI 4_j£.jt 3 _}Lc 

L^jV ^JsljJ.1 ^JlA ( jr Ll 4_i^L>. 4 uL3j jj , „ c.«->o 3 > li£' 

. l^-Lt-qJ I (j_A CjLlA 3Jl*J jU4-lt |jJl^ 2_A ^ 3 
(j-A 4 3l~ V a ^La I i £)I 4-t-Ju.jI ^uLlUJI 3jj)U-i. 

t |<iin ~>iJ I ^j) 1 <- ‘i 1 * 11 ^I ^ L5LILis. ^LouVI ^A-«_u->- 

jc_A ^1 jcjjjjJlj ^j^Lstlll ^jLLaj c-'-AJu La-1u t4_jj9jjJI 3jiiJI ^miU J^jJI 

.oL^oiVI 
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18 

(jjJJ (_j-3 4±il mil »"'l 3 l-^t I ( y J a j<uJ 

0->iJ jlLaJ (—i_uljVI jj ja <Lc.^«5j5E_a Jjjj.h 4IuJL>JI 

4^ j i.~i ^u-uLi i_3j_ju La 1 g m La-j3 i4JjjJ,l (jiaj I 

J—/—C 4 Z'ij htl £JL& di3j»C. J-3 3 . ( _ =r ^s_uaaJI L_3j_uai]1 
(J£ (_y3 L^J <i^jLiaa 4 ah'tl CjjsJlielxjjlj i|UJ3 (jjsj 
^lX-3 t " in~ joJ 4 ah'tVI aJJti (j£L!j i J-L^JIj iLajj (j-o 

.CjI tiiili iiM oLuij jLhjiVl tfLui i_3j_asa VI 

‘ \) 4*\ j i*i i_3j_*j jaJ 11 JL^a 

'J ‘if ^JJlLlJI tjj-2JI 4jL^j (_y^ VI 4ibjL>JI ^ -»■ 1^11 
4-^a.sVI CjV I^inllj i_3j_LaiJI CjLii3e-a Cajl£ JLS3 
J_LC. 4-a>-^ ~ 3 a jLa^a ( _ J _S ,Jjl_Ll,l t j^a 31" Lijjjl 

i£jl jjSJIj 4 _ul <~Sj-^3 i3l hi a 

I i<jl£La ,J^ ji3ljjJI (jjs Cr 3l3 SjaLaill CxilSj 

i a ,3 jr^JI dLti ^ u^' i-AcT opl 
(jialj^aVl I g j3 j <~i~ i~ oJil£j iSJljJlAJI Lgjjljjij 
• 4 jjjVI j 

I Juk jj-a-aaijjj .kCjIjLljJI » ^Lhj Vjl jajiir~i 1 11I3 idll3 
jI_jjcj 31 h i a j (_jaj(JI 4 h i njILa jLjT j-ia. t_J_jl<jiVI 
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lJ7 h tjLVI Laj-Lcj (CjLoL>JU 0jjt l_£_c ^ 3l~ Jjlill 

1 ^ '< * nj *4_(jJlU ^jLv. CjLil>«J.I oJJt J-3_u ^j-Sj 4-^3L>. CjLjj-C. 

*^1 J^J til fj£. I J-UU 

J j a mi *1 (jy-S J a »*n n") «>»3tl ^JlA C<jI£^ ^jLo^VI 

0J_$_J 4 L j I 4 3 Lw M Cs j_Lj ^1 t4_i£.ljjJl 

3jLuaJ! tL-xjlj-taJI <j-a SjJjlLo Lt^ *— j LiL>J,I ^JlA $.1jIL>.V 

. (jL_aj^M 4-sr i 

CJ^Ij ^j_a (jj&J t ^ «-^tt ^Lua <—jLa-UU-uV ^ 3C~ ^1 SjLuJLs i(^3C-UZ Jl 

L$_jl_jj_j^e_a CjjJLj t-ilj^l 4lu_u jl 4 < h a^* ijr Lc. 4 -jK < <i JJlC J^jj-j Vj 4i_2j_c 
4 ^.L_u JMiw L^j 4_Lijj>J,l 4-taL<-u.t 1 4_}jdl ^j_a £_Jj_a ^ILa 300 LfcjJuS 4_2wL_u_a 

.3jl>Jj 

4JL^>JUj cjIjLuJI ojla 3j^>.jJ.I oLJl! c_jj < uTi ^jij ^JLCl>- 1 dLL&j 
L$j j-Lb i4_t^jj>Jl 0LXI ^Jl J < s >~\j t4_jjI<IJ 4-oal < .ill CjLLlLJI J>U. ^<uuIj^>JLj 

. 4_lcLu-^JI CaLtLaJiil jl <—jj_tfa]l (jr ^ L^-aI JiiCL-uI dJju j_LaJj 

Cj!jLj_jJ 1 *J L> i 4 , ,n cJLJI fJLtJ! £)J_a Jlj Laj 

4_C n ^jJI ^JlUj JjjJI ^Jl3j (jj 11 1j 3j (j- 4 <-^LlAj i(jVt (j^>- L^jLiiit_c 

. L^JJua ^ *»■ «^»tl t 11 CjISLlJu L> i 

3j^C ^ jr J_C 4 _Lj jL^a 4_cj^_JI ^y^e-t^iJI L_3j_uaJI 4^ t ,li 

CjLLI mi t tl cillj^j tL$jl£L<_u ^Jlcj t4_ajdl ^JlA : L^-A? J^lJX. 
CjLLL>J,I j^uajv J_3_a ^j_3j 4^ i Mill ^>Ju& ijJJIij t L^j jjJu 4 3h4.H 

4-j.c.l m^iH JLJL! cj! 3iV .o (J^_a 1_4^ 14jjLfeHJI JL>JLlj JjLuJLI 4 JIjL^JI 
. 1 1 4_a jJ. I 3 Ji ijjv jJs 1 3 j_jju-^J I 

1 ^ r K !J t4 j tj iLH L^HJLv Cr^j CjI 3i->JJ oJUb (j_c ^J^il V"i!l Vj 

J-<alj_c t ^ j 4 1_4_4 ^_l_l^ 4-^aL>- ^Lu 

Cj!^_j_ss_jJI j jL^jV! Jii-o 4_uLU ^jL>JLl Lol d!j Juu ^ t Cjj-LJI 

o -^ 3 ^Lj-^LoJlI 

t /^» tl ^Lj^j 4 _j_3_jj jl L. ^VI oLua J_ua3il ^<uJ La 3 jLcj 
(- di-LA Jl>.^j tCjjJLLlI £j-a «LjJL>. (jj^3 La 3^Lc. jl L a^l <>L-a dJjij 
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Iftlo uAiiOJI #1 >9 6JbtuJI CiLolitcJI 


4 1 ^IL>JIjLA I 1 Av J 1 1 11 ♦ t d | ^ | ^ d y 1 ^ 

. cJlJ iSjti I |j^£ lLU Ju 

Lusj-uai- <GjJ o«JI 3_iLc. Ijufc 

1&J3 ^JL3 ^L*JI jl U> aVI 1 U ^jjJ.1 

Julj Ijl^Jj tj_j_usLc.Vlj l_3_l^Ij_*JI CjjJuv JlIc }LjLfc IJu>. jLLa_aVl ^Lla 

Jij_*_j ^_J «^»tl i ^Lus (^jl^e-c ^Lj-H <?Jl^J 4_^L>. jl_5e_a 

. L sla 1 4 ^ < a ^yzlsel ill 3j_p-Vl 0 LJ.I ^JlA <L>JL*_a ^£ls £)l Jlaj L$j ^ 3" hi 
(jrU L^_l3 l ^e-uzl\ 4 ^fcnt ^j_a 4_a JuilLa 4_<wlajI tiJl_LAj 

cjIjjj ^jfj-ll ^LJLl L^j- 3 J *a Jl^-U «^»tl t 11 cjLjjSLq jii^u 

oLdl ^ * (Black Water) «*taj_<_uJI oLJJ» ^_<_uL> 3 jLc c^juj tjjlii.1 oL-a 

«4_jjLaj-II oLjdl)) ^_<_oLj <_3jjuj 4Jj J git dal mi <11 <Lvjl tjja SjjljJI 

. (Grey Water) 

oLlX 4 j>j 1 tt11 4 _>JLjJsI t 3jtK~ J_Jl23 {jt £> 4_ajj_LaJI oJJt SJljL^ 

dLJtl Juj_J 4 jjL« 3^JI *Ldl fC^>* £)V lilljij L^juUaJI 

diljLj ^LL>o Vj tBjLubJI c_xj|j_dJI V L^jI \-*£ tjtljj^oil 

.<l>JL*JLI cj! JA21 VI 

oLjdL < U I ~ V ~ I jLLa_aVI ^Lj-a LiJjJij 3j, U <d I L-a-ua IjjlJI CjjJo- Ju£.j 
^>jl Jt (j_4 4 _>ijLjJI jl U ^l_u3 4 _]ljL$JI 3jLjJI 4^jL>JL 4jj>UjJI 

4_ljHI ^jL>J,I ^Jl 4 ]r\ \~ ->J.I oLjJll ^JlA c^j-us Ju JlIc. tt h <s> IjaJI 

< rtrtVmi Sjj^JlII jLU^VI ^Lj- 4 ^jV tilljj 11 3j_<i/Li_c 

w ^**' *'JJ t4_jjl—«^-II ^l_j_ll Ju 3 ^1 3jl <>>tl j^LUil (^yaju ju&j3 

♦ Cjlj^pe-Jlj jL^jVl I-AjU-%. ciiijkJ 
^ju£ 4 jjLqjJI ^LJLI J_l£ (jjQ 1 q\ is%* ^ ^ull ^Ijj^uJI oLJt! Lot 

. L^_Lq ^J^l V>tl J_lS L^bJU 4_^L>. CjI l~\rx- 4 
t»lJj/.till ^LlUj 4_3JL*JI ^IjJlIj »>>Atl 4JljL 4_>Ji_*J,l 

^y-J-II 4_J_2wjJj_pJIJ 4 ^LumU 1 ( LjlJ-jJl C Ac. I J>LxXI 0AJb ^^2_Jl3cJ 

Lo 4Jljl 1-4^ t4 -u- l 1! (jjlj^UI ^LteiilL Jiej jl t^jLaijVI 4-a- 1<^\ 

^j-4 L4-4 jlx u <^4l ^yil Jjl3~i! l jl ^j-4 ^LJLl ^>jla 

.cjlj-Lst-JI jl jL^jVI L^jLSJJ J_l3 cjI^HIIIj cjLL_uj_3J! cjL^_4 


,»7 





t Q\j ,^.11 ^Lj_ 4 3jjuvjJJ 4 » j tU ^ylc. 4_>JL*J,I 4_3 jj>_L 

(jr ^JLj Cjr lJ! ,LJLI 4 j \ 4*tl jujluJI l-ocjj ^ 

. Jlsu L ^ - lS ^Lua (j -0 juu-oj JlS Cjlj_L3t_t]l jl tjL^jV! 

CjI 3jLC ^ *>• tl t ^ tl di_L4 4_>JL*_c 4_3 j^_L ^ ^ < >sT< j 

.4_u}LJI <L>JLjlUj i4_uLuJt 4 j>JLjl1,Ij t4_JjVl 4u>JL*JJ ^u-uLj 
*Lj_4j 2l2JU]|j 2Lj£,Ugi c_JL^T 2Ulj>l <ya 2LJ/V! 2L>JUt L> ^i t luj 
Cj^I a-« *. J!ua r t^tl 

<- • < Jl j! tCjjjj L^_l 9 (jjSLi Ju 9 L 4JIjl 

C-t-U-ujuJl (j- 4 4x.,j_<u?e_o ^ylc ‘ 3^ »^11 ^Lua jlj_cL) 3jl_C. i_dJ j ^ujj 

^Ll4J 4J2JUJ! jljJll ijj* /60 4_JljV 4_3 j^_LJI 4>JlA ^rtCj tCjL^JujJLlj 
. CjI_C.L_u CJ^Lj ^ylc. Juju V 3ju« ^ -a- /^.tl t Aj. i-^tl 
i (jr SK-u^J\ L-2j <s~i 11 oLJl 4_jJjVl 4 u>JL*JJ 0 Jl£J JjjJt u 37 \jj 

4_>J l_*Js I }L£ £)l L-O4 4_J_3 _lL!I CjLJl^jC. 4 3K~ (j-4 ( J_ji_ZiJJ Li!] jj 

. 4_gni! aJJt lJljJL£u (j_a Ij_u£ £3 juj I dJsj ^1 ^Ll>o 4 _u}LJIj 4_ul_uJI 

( ^a 1 .11 .iLLq jjJa 4 ^LusL» 4_Jj^M <l>JLjlU ^a <l>*j1_l!I 0 LJ 1 I 

^jsz-a ^ LaIj (jy£ Lot cillj juu ^LJLl ^jla ijjJSJI 

. 4JjjJlI £y* jJ»-1 

^JLj (jr s^ju2i Jl ^LJl 4_ul_uJ! 4_>Ji_»_U ^Iuj 

4j>oL<JI oLjJll Lr^ 3j) t^>->»iI 0Ju4> ^j-oieJb jj . 4_JjV! <L>JL*J,I SjU-%. 

(j- 4 fj-H 5 ^L_l! tU i -%. 1 ^j 4 t4_jj_^3 g-jjl^ ts~> ^1\ 4jJj^?I <l>JL*JlI i j r a 

.^LJLl Ljr ^ 4_ul jJI <>.♦ !i jlji.1 3 j 1 h^Lj ^j_3j Ij^-uSLJ 1 

4j>ol_Lll 0 LJJ 1 ^j4 t4_L>.jJ^ : uil 3 Jlcu^VI 4 _lL ^ -» j 4- lLj lH ^>JlA 

3jj ^"11 ^ L , ,, Jjjo 4 -LcoLv. CjLti/Ltij 4-JjVl 4 _>JLjlJsI f^yA 

jjir t^U ,jj^ 4 3iU i _ r 3 t-dJi Juu <>LjJLl ^ (jAUJc-t^Lj 1 Ju^* 1 gUi•>.J 

3Jlc1 < . 14 ; Ljj-U^-JI ^j_3j dJLLAj cujLSlU JoijJl jl 4^3^! 

4_J_3_LJ_i.! 3 (>.♦ tl JuLLj^v 3 J < m<L> ^LJ.1 L-utjJI Cj^r 

Ijj_U3 ( U ( it ) I jl<?Lo3 

. (jL xu^l 4_3C_t^ ^y-lc 

L^_g U>^ Cr-^^ CjVL>JI 4_u^HII 4>JUI 4_3 jj_L J 41"< <n 
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IftlA oalioll £51>9 oJLjUuJI uUUiuJI 


♦ < 3^-ifuJ 1 4>Lll,l j* I jLSfc.L4.uV ^1— LO » I 

2LJjVl 2L>JLai juu 2&I15 3*1*^ *| J^.\ ^ 2L3M!J! 2L>jmt 

Jplj-La-J 4_uLuJI 4 j>JUII <L>uLiJt oLjI! L$-j3 jJLajj t4_ul_uJI ^JUJLlj 

jJLLj pj 4 L^_l2 c_jI j j c CjLj^SLU £j -c 4_^L>- 4jLu^ 

. 4_ul_uJl 4_>JLjlI,1_j 

oLJll (J7 h 3j j_ll cjL^jJ. 1 ^-Li ^LuuSJl ibJUl l_3j 9_p3j 

J-^aTuxiJ Ju9j 4 L^lc ^yicj t4_ul_uJI <L>JIjlU 4j>uLl!I 

1 g i q-a ^£u Ju9j ^JlA j Lr^ <t** l?ll 

4Ij3~i!l CjljJLaJI CjLjjjI 4Jljl 4 l>JL*J,I ^juM^aTu lLUjl^ 

L&jLjV Lx^Mj 4(_>-ssLL*ajJI jI CjLjjjI : JlL« <>1_JJ &JJb jj Jl3 

«(jLmjVI 4 lst- is> 4_cLx_aJ! 

^yj) A 4_>J L»Js 1^ ^—Ltlu^nj I CjLlU^. JlJU ^ 3 ,"i \ L-t-t-ulIjjjJI Lot 

Ljj—u£LJI L^lS 33 4_l>.jJ^-lJI 4_>JL*JsI ^j_Ll >>•>j n£j^*i ^jjl^ >^> 

Q^ 5kT (JJ 4 LqJJ <? * ir J- 5 ^- 3 4jj) «>>»!! jljJ,! JJL& {j-A u<~i\ V~ tlj 

^ 3 Tij Laj 4 ^jJI ^LlJLI jl_C 4_jJL$jlII 4?JlA 

^j-LdLj 4_l 3J jl 4Jalj_>J jl 4 jl 4 mi^ 4_clJu?tIL_4jl tillj Juu 

.(17 jsla)4^jvi 

V 4 iVl ( Jr 3fcj-sa]I i—3j-uaJI 4>Lus 4 l>JLaJ, 4>Juk J 4»*>< >nj 

(jyj J 33 4 fltViVI L«l 4 4 jjUjJI jtl^j_4^JI 4 >LJlI jti 

' ■ to 3 4 ^.1 J)j) , ( | tl 4 >LjII (^lC. CjL>JLxII olut ^U! ^J-A (JJJlA 

4JL>.|jJI CjLjjSLU ^^ylc J-^ T l a j 4jjLojJI 4>LjJ.I ^JLjlj L^-Lu 

4-cl_Lua : JiL^ CjLcLLt^aJI j-u^ <.<m :4 j rl *« >^1 TI 11 4>Lj-4 

L)- 4 J*^ ^ J r J 4_cLj_4-aJlj 4^j < <1 (11 j 4 ^JljlIJI 

♦ 1 4_t£.l_LuaJI JjjJI 1^ CjLiLklI 4?Jai> t lIj l_4ii_>JsI 

Lj ^AjA 380 L^j ^Lu^ll GjLalie_4 jJLu 4^1lLd 4djL5tlll CjL^jJI (sr a^ 

c-.<-l<-uj ^ull 4JjL<-4iJl cjLiL>JU ^j_4 L^J_4 ^ 4^L*J! ^LlLsVI 

, jl ^J-C lj_u^ 
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(I7JSA) 




d i^l i ^ iK 



T 
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Iftlo uAiiOJI #1 >9 6JbtuJI CiLalitoJI 


L^lLul 4 jr 1 / i >s~s\\ 4>Ua {jA 4_JUa 4 lj , (ij Jl>-Vj 

4-C.LLuo ^j-a UjJbJeJ 4>UI 4>Jl& CjLj^Ibe-a <jV cilljj 4 CjVL>JI j^-lojv 

UjUJ! (j)£*-4-!> 4jU 3jUaJ1 jt 4_al Mill jljJJ dLJJ 0 -L& jlitJ La Jl1c.j 
rdJJj 4JJ_a! (j^Qj *L^J1_>JL*_a ^J! *l>.L>JI (jjj 4_uUI ^jL>JLI 3j-4lL_c 
^JL c V] ^T(->iJ V 4>Ua ^ ' 4 1 / <>^tl VI JlJj_u 4_a Ji^eZL<-uiJ dLJJ 

. 4_uli,l ^jL>JLLj CjjJj CjI Jl>- 1 L^la ^ mi^bj Vj tL-4jlj-tiJI <j^o J^LXJL^ jJu9 

^yil USta ^LbtJ cilljJj t4_^l_>. CjVU. 4JLjUJI 4JHaVl Jjxjj 

^LumSJ! jljJLl <j-a JljJlC. Lt 1c L$jI^ n>.V ^ r 1 /.-^»11 t i^tl <?Uc <L>JUa 

^L^Lj t. < i > mj Ju9 jljJJ aJJb O'* 1 *} (jt Lo£ ‘(jL^ijVl 4_st_<-sa jj 4-UJIj 3jUaJ! 
<—JcvJ lS ^1 4_o Lt-g^iSLl 1 _}!jJI ^IJlC.1 jju*>- Vj 

^j_4 L&jL lTlc 1 4-uLu^-t^ 3_iLa 35000 j-%-) cJl— l 4_uLlo-iSJI <^1 1 

t4j <; Mill JuJuiu La 1 ^ 4 jl».Lj JI J^LduJ 4_aL*JI 4 ->- ,-^.tL SjUbJ! jjjJ.1 
L^iaj tJj«lji>JI CjIJ u-taJ! <_^JUj tJLilsVI 3j^u£ 3jj)U-v. Jlaj La L^iaj 
^j_a 3j_ILb Jljl_j VI BjLtiaJI 0 jLjT V L^la 4 £)LLdj^uJI <. / «< »n La 

.okpi 

Q)~\ 4-j-t-uL<-u_>JI C-.<-L<-aJ Jl^ 4_uLj_a-j5LII jl^JLl ^j_a 1 ^l^jj eiJLafc^ 

jl «"i Mil t_ 111 njj 4t_jL^llVl jjfc La L^la t4j jJL>JI CjLjL^IIVLj 4jL-ssVI 
.jL^e-ajVI JjJui Jjfc La L^_Laj 4jptjj>»J! c_sJ-4aJJ ^jlj-tlll 
jJs ^ylll j|jJ.1 JjL^JI ^j_uJI I JlA jj_a tl 4 _jj_*_i-£ 3 ciJJj 

4j>JL*II CjLlU-C. alj^>*J V cill jJj t^^cl n^>tl l^j-^I CjI 3l V a Jl^jj 
CjLj-Lo-C. jjl (, 1 j O^J 4 c-S^-uaJI 4 jL$j ^£1 ^JLa^>j jJSLluJ 

jJ^Vl ^ 4 ^ 4 4j 1 3lV a 4^>JL*_a-s £ji ts> a ^4 LtLe^a 4^>JL*J.I 

(j I < ^j ciJJ5 j_aj . 4-<^3L>J 1 4-^j-u^ 4>Lj-a I Qj} c ' (^jTl>o jljJ.1 4^j-»_a 
(j_a jL^aii \Sj3^ S" *"'3 t lIjLlLojlJ' 4>Ju& Lc 3 JlJJ ufu 4-iL^j eiJLafc O^^ 
.i-jjlUl 

^y^-SLJ 4JLjL4.4iJ I 1 ^"1 4 \^»- a >> ♦ , \ ^ 3h ^UJ| ^L^t! JUj 

a^J 4^pjjVl ^jJoU 4 j^Jt t^tl CjLujSLJI j! 44 3jg»tl jLVt 
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t( jLajJ| ^j_a 3 Juo Sjl »>>tl A^ Lb Jl9j t4 -^-lL<-u^-j-C 4_3jpaJI oJJt 

Cjlj-ptjJlj jLpVI CjjIj (. i \ i n~j oLjl! 3jLa JlJU J JlS LpSJj 

. J^oVl 4jL$j 

CjIj_j_C. 4_al < <i 11 JilljJ.1 oJ-& JiLc Cu-sljlgj jJ <Gl JloILju (j_a cJLL&j 

LpLp }L>. j- lTu u V till j (j-ULi CjI olxJt JulC. 

J^LUj (j-ojJI JLLs L<ug-g-a • 4_t£.l_u-saJI CjL3JL>«J»I 4>JlA (Jiua ^j_a 

oLj-a (j_a l_£J La ^PJj t L$j 4 Uj-^i. I 4_Jpil ^1 Lpjjpjfc-a tclil j_l*JI 

. 4_p y>- 

CjLj^JjJI (jJol-La ♦ j ^ J? _3 4 _j_3j^>JI *U1 CjjIj 3jjfella Ju9j 

l_^_jI—A-L^c—O-J Cr Jilj ^pJI 4_uLj_a_pJI CjLcLu-saJI ^pajLJ I 4 J piSLi ^pJI Bju^rdl 

LpLkuGj 4_<-sdL>* CjIj_lC 1 ^♦ <>n jl ijLiVI < jr 3 L^j-us <>Lj-«j 

J-pj-j L^_j j-ULUl <?j_A 4_pjj>JI 0 LJ.I ,j\ (j^_uj 4 L p3jVI ^jlalj 

♦ 4-aL-aJI jlp.1 yzuu ^j_a t AjAU> 

1^1 II <>Lj_aj CjL3_L>J,I ^yz-a-1 3jj) U •%• CjLUL>J,I J_tl/! CajL£ LojjJ 

^pJI 4_j_jl_uj_pJI jlp,l ^_a 4 i^U> gj_ jj! l yC. 1 ^pj| 1 11^>\\ 

« 4-0 L-a-tSLI I <_Jj^>Jl (j ^ ^ J_3tILcaJ 

_}1jJ.1 ^Jufc j^paJLJ ^j_a ^alitllJI CjVL>JI ^paju 4 j>-L>JI j^L Jo 

0 J 1 -A <j_a 3 jj U~ aj 3 JljJl>. £*Jj-J I jl£pl 4j?t_pj Lalj Lp_a ^jJ Lai 

.4_uLj_a_pJI Jj|j_<_uj|j ^Ijil 

oJ-Jt •' t^yz I Ladijljl 3 Jl5cIUI CjLjV jJI I ciJJli JLcaj 

4>Ju& JlJ»jl ^j cJLufc^ /1 Ls <t L I ^JoLtfu I 3^ Jufu_a 4 _<_oIjj>. Ci> ' jt la£ 

.«Lo-^U,l (JjJaJI Ijljjljj IjLutjiUj->JLI ^Latiilil t »VI 

!^1\ I gia (jrll «LSjjJaJI eb LA jjl l^oJJ Jiaj 

^_v tt> J a > 11 ,,, ^ 1 a ^_J) ^LJ! 1 mi 1 4^a 1 mi tl Jl^.! ^ 1 

i^jL>J! (jj: iUj->J.I oLui (Jjtsj iJi-ljJI cjLuLlajSLI! Jjls olil^U...Vl 
! ^UL jlyi! tfjuko^La! !il liUj 

! j-4j ciiLiLiJ,! ojuk (jja V~n 4 JH 0 


202 




Iftlo uAiiOJI #1 >s oJbLuJI CiLalitcJI 


tj-e-uj L^be-tluJj iJ-ualj-i CjUUJ. 1 <>J-A ^-uu JjjJI ( j^a u Aj>o 

jl JjJlII (j-sa-HJ ^Lol L^jLoJV jLstjJI L^j c_jj_>*j 4.^3 L>. 

(j! tdJjJuaJl 4_uLjVL> t ai/Vm j-Aj 

(jl Lt^jj jL^Ji.1 J i I JlJ J_tfu 0^5 Ll<-u (jl jJLlil 0jtA (J^.|j_<_u CJjlj 
jUt_JI (j-^- -ilj-tl 0 JlA C^JLll ijr ILll JjJlII J i ii CjjJbJ! Ijufc 

0j-&- l jrj4 V~H 3juJu>. Jplj-U jISJuLj JjU n SjJulLo CjL_utj.} tiJLlAj 

jL»l t4_^L>. CjI j_lC (jr ^ \ $ * <>>j :JlLa 4 _cL-uJ 1 4_tcl_Lu^JI CjLjLHII 

^L^-i 4 _uoLv. _}| Juu <^3 CjIjIJla jl *4.^1^. 

(^yjj jLLa_a^M oLj-o <— [jjuiI ciJJ J& t ^ i t <i <a Jj| j_<_u]|j jljJ.1 0 J 1 A t_jj_tuj 


.jL)Vl <>JlA 

(jj-J-c. 4JLjL_oJI cjLiL>JJ ojla (ji oJLh^ dy 3 ^LIaj 
L_<_uLL<j ^L>. tji£l jl jILo 900 ^-5tJ ^1 J_t-saj (_p3jVI ^jIdLj 

(jJoljJ 4-uaLcui.l CjLLlIsJI I JlA (jl ^jj t CjUL>JU ^JlA 

tlAj_j^j J2 j dlljiJj IajLiIjLj ^-L 


oLI! t jjc. ULu Sjljju 


t<_JjJL_uVI I Jl^j C L JlSI jl jJ .1 0J1A <^.q (jyic, (jVI LuSk-^j 

. <d ^jj. Ut \ 0 JlA 4_o^^Lud 3jua jLtalaVI ^j-o Ju Vj 


SOS 
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4-L5kJj i^jL^Lc Ij^ullo Jl>»V jjfc j 1 4-fiuJI 

(jr^J / d j r 1 i <-^ 11 ^LsLLJlI 4_uoLv. a A 

^Ul 1 4 jK Mill CjL t -4-^e T JI (3^^-° 

♦ 3^ < mUj JaZt^jj 


4_La (^JlII j-oe-tiaJ! jjL-sa-a JJuujj 

(>,11 | Jl^J 4_co_U^JI t_3Ll-t-uV 1 Jl>. I3 *3j-u£J 1 (_j jJJ 

3—* <—3j-JVI cj 1^ mi c. (j_c. BjjLuaJI cj!j_usVI j_a 

(j-a liLHN Cyj-tl i£>»-Vl <J-S_LI1 JSL-Ujj CiI jLuJ! 

iljL^-i jl J-la-SJj V hjJlU eJJt 

£*JJ_jI £j-A J.fS ljL^_i I JlA ^Jl C-^LjaJJ 

CjVT ^j-a 3jjLt-sa]| CjI:J fla V! ^ 1 <>.j »>*ti 

Jl_a£. I CiVVl (jiajuj tj-*2_>JI 

^j_c, 3j_il_i-^_!l cl—uo^-tZaJI ciUjl£j t ji-u-jirJ3 

5j-jJu-£aJI a 1 ', ,.^.tl JL>J,|j ^ajLaellll JL>J,I c 

JLst-aj tdJLl < m Uj tdjLseJJ! 

. L$JJ Ljj cj1jLu_uJI 


(j-a tU j i -W gLuaj-iA.il j_a J^LIjlIjj 

^ ^LjjJlI aj I i^yc. 4_lUjlII 

t4jjl_5eILll JUJU ^jJI SjJiilUl Jj^r < inti 

•O 1 ^ J£ <>j ^Uilj JjLUl <>j 
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(j -A J-JL& 3jljl C-.<-L<-uT(J * 1 i bj <>.11 (j| ^ 

cULcI ^jl VI 4^1 _ajVLj Bj-l-lSUI ^jJLl <j[£-uj £j-jq l '.! 1 t^uLcil 

g.Luoj) <<M1 jlj, < nl <L>ol_Lll UU-» V 

(jj-t-uszj Ju3j t^lJ,l Cj ijJG £j-a rtfi' 1 '*- <-^ ( jr lc j£ 14_jJl_*JI CjII j-toVlj 

<jUw <jjJiUI J er^l u>^ V i^l 


*^l j-i 3jlc (j_« 4 JLl.lJ1 CjjJj J-aIj-C (j-a LAj_i£. iyc. ^Lua>j) <<MI t rth-Tfcjj 


J ^ »»j Vj t^jLSLa Jlo*j_jj 4jjUoi,l BjJljllo £.Ubj_Caj| (jl : Vj! 

.*1^Jl jl *UI cjjJj <_pJt J-«l jjlII 4_JIo* ^ US L^jIc 3jUj<« fl 

£_}Udl Jo*I CjUlit_c <j-a jUa IooLj Cj jJhJI (jLS Ijl I CjVUJI 4>Jl& 

Jjc. j^aVl ‘4-La «l>ijLiI! cjjJuJI (JjsI_j£. Liljl jl i^i ts\ U !jl& 1 in It*. I 

‘Jj-iil (jr^ '-ijl^La (J^ C 7 ^ Ct 4 ^ aLtisjjaaJI 4-11-3. ^ Lai . -LsJI 1 jjt 
(jl Ui J illljjfca. lJISUI lllll Jjaajj i^jLSJl ‘4-aujjJJ 
. 4jajJ! 4 j*j (_j Sj 5->>J 1 LbjJ 1/ia i_3j_*j 

l^j i 1 ^ *tl~* lLIjUj V L^_iT ^ I i L^JtS^j _ij-3e_a-i .-1 1 >.j) t >. 11 | ^-la-ii-L) : LuLj 

al_Ja j 1^1 II jJI ^jLa til! juj 1 l_Ll^>. a ( _ J -cu 1 g i a IJr aJ~u Vj ‘4JLJ! ( _ r 3 La-ialj 

. L^.l U l i'i l-1 u g ~ i j 

4 j I tt a L^_iT (_y3 tii_jllll jj-al^£. jj-a Lfcj_t£. (j^. aLiaj i>ill L-ilUjeJ : LtlLi 

a lo Lfcjju-a-o jl VI L^J V l_ul ^-Lt-4J ‘J> 7 ^ JLd* 

Cj jij jl t^lj^JI Cj jij 4JL>- US' j^V (jlSU jj-a UJj)»Ba JB**« M jj UjIjT 

^1 4jjj ( j-c J? ^1 4 BU ?fl ^ jJI jiUI 

J_cul ^j_a 1 ^ I J • ^ l_LJI ^jUaJ.1 Cj VI £j£. BjjUaJI ^Ubj-CaJI j_uju j 

.^jUujVI L 4 J Sj& ^Ubj_CaJI ^J^l 

c I j_a 3jo* ^Jl l-^jl^j ^^ull cjVjL>J,I (j-o ^UlS cJLofcj 

(JUjlII Ij-uS ^ I (j-lJJ (jl Jl*J Uaj-tOO. z«d^ 1 / I^stl JU^. U-l ^yS^JLJ J (_^<JI 
♦ Ltbj-t-biI JlA Jil Lua jj ^ibjju 4_?t_uj ^t<wn j3 G Jl^ (jA-tl^X 
1 3J JljlLo JjIj_U CjVVI <_ «lr. I ^j-C. 3j jUaJI ^Ubj-CaJI 3 Jo* 3-b ^jSUjj 
4^LCdLj jl 1 1 gUr. 4 Gjj-U JjJljlLj till jj t 4JVI ^SUClIIj Ul dlJj 
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A Q '( <r J n! tl ^j-»- «>>tl ^Aju L 4J 3jujL>J| £|jl>.VI 

JUjlJI (jliT <^jVVI 0 Jl& ^JlII < U , „j fl 4 •j ito ^-scIlILj LoIj 

. L^j 

^3-c 0-^3^*^-3^“ A ,>>\\ ^juk ^S^TJI 

1 C. Cj j) ts) I I 4JjL*JI j!jJLl jl tdiVVI 0 Jl& J^>* 4-Li.».a taljj 

♦ CjVVI 0JlA ^.aejJa 3^ >J ts>~A ^lC. JlC.LiuJ ^ylc*. (jl£Li,l (jljJ l>* 
(jl CjVVI *\-u3jju3 ijjQ ^j^l-Vflt L^JLia^lj JpIjisaJI £)l t*l mi Vj 

{j-a L-^liw Lc. jj 4_u!i I t^£- t5j-iI/Li_c 4_Sjj-Laj 4_<.tu3J miU 

J-uaj Vj tjjL-saJLl ^jIjJlx 3_}Lc t^tl (j-* £j-<il I Jufc j-uaseJuj 

iljUW 4_3_J_U3 _ijJU>. VI cllLtia_Lt! oA-Jt £jl_». <_^JI CjVVI 0Jl_A> ^-QC-C? 

♦ CjI mimiJJLI $Ji£j ^jIaUJI VI g-Ljaj-ubJI ^Jl^j j3Lb V dljJj 

^ 1 »-^tl £-|JJ ^yQ jLLLiSallJ ^LuJI JU£.T £jjA ^jL<JI ^_tJ5E_L£aJI 

^jlj-tTuJI 3_}Lc »L1 jV1j ^LuJI JU^.1 j, >Ir. I <jV 3 ^** '3 i IjL^I lTlj' 

<>Ji£j (j_o JJlc t4jK < nllj 4jjL?tlII J^LlXI (U (njj tCjl^jIaJlj 

. CjVVI $.Luo yuzu (jjjJGj JJlc ^Ic. 1^ Juj_j ^1 <>»j «>>tl 
j_«L>JI cjVI olj-usl £r\_> JL^cVI &l\Jb i j r a <l>oLlII g-LCjj<>>!! ^jlj^3j 
3jl La 11 Cj!j_l*d!j tC« <4 < mV I CjLLj^LJvj tdilj|j_>J|j tCjljjjjJLJI 

4_Lj_jj>JJ c-ulSHI ^-dloj-cj JjLUl (jK < m »Luaj) <<M1 t j 

. CjULiijVl 0 JlA 3j_3j ^t J^mi jljj cillj£j tL^j 

L£.\-U2J <^tl ^ Jl^J ^JlC (j I 4 _j^jj_<jVI CjLuLuo^VI ^y2JU Jl_u 2JJ 

t 3j^UI cjLVjJI (jK <ii ( jja */ I5j^tj ^1 t^LuJI JL^cl 3j-^l <^ll 

^Lt^VL t^lIjJLl DJJt ^jJUjU jJI CjULAjVI JLc£. 4 y (I <11 OJJt J 4a nil J 

• OSL.V I .jufc ^I^jscj VI ^il 

^Lol JlII jlj^VI JJl£. c£Uj^ 4 T uLt-s^>.Vl ^>JlA 4^A_uj 

BjjLuail ^ 1 ,^lt 4 njj-u djjujj i L^J ^J^jlII ^1 ^_^lljJ,l ^JlA 

. ^^olit-ti/VI Lj24 ^1 ju9 l^lc 

JL^_cl jj-c SjjLuaJI A ,>%j ,>>fl ^j| ^JJ 4 _uL-^>.VI &ju£i cjjLioI ciJJj^ 
^Ij <J-^lJ! 4LH ,j|jdll eril J-t^j ^LlJIj pLi3VI 
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< , Ut 4-". tl SgL^1 Ju9j t4_fll_*J! di LliSLI. I j JjLlU 

♦ gjmiVl 4 ^.L_u / Q^-JLa 300 (j_a (_jj_Sj L^j (j \j JLt-ajVlj 

g-Ldsj_Ja.il 3jj-La„>- ^ 1 r. JJJlj (j! 4_uLu^a_>.Vl oJl^j ^La c_a JjuslS Ju9j 

. ^J-^jlII 3gLi£^ i_Aj-uG Jua^ t Jlll<IuIl 1 I^ gild! ^ ^a ^c, 3j si <^\tl 
£)l Jl>. I i nj Vj 4_lj Jill ^>. jIaj gLdaj /.Ml >»*T dlllAj 

* (Background Noise or Ambient Noise) «4_uiL>«JI gLdsj-ds jt idjaL^JI 

jl 4 LLljlld c_3fc_»J LuJI J i<Mlj dll j-i-sdVI £-J JJI J 4 Mil 

i4 _ljJlU CjLs^_Ls ^yC .j £j|j-tjJI 3j si i^tl CjI j-^aVI (jjSuJj 4 LujISLo 

4(jpdlJJ>JI 4 _c.1_l 1I dilj-usl (j-^J 4<3LijVI Jj-^j 44 jL illi diljdLLaJI djl£j_^_g 

3jjLt-a]| dll4^J-Ojl JlXI I (jJ-Lthj ^jjjJI JLlloVI jl 

( _ 7 lllj 3 ^jl>JLI j-lL dil j^dVI qj* dUl julL 4 j Lilli I j ^LjjJLI 3j_^l i yc. 

.^_>.V (jlSLa £j-a 4jJL4ui 

4_j_3 q K i >i j i^UI cLUll i _ r J_c L^j dilj-u^VI 4>JlA 4_lC jj l_3^j3jj 
jl 4L_1_jjJI 1^—lTl^ 4_j_UL>JI gLdsj-ds J-3j cl -iLuJll c-^ 4cL4jijVI 

4>juk .iljJJ Lg-Lt-i 4 *jJl£JL> 3_jLc t 3 <^i~m ^^iJI 4 JjJlU c^ 4_t_LUI gLp-Vl 
♦ c LSLt-uJ L 4_^_».j>cX! ^ II gLp*VI (jyjs 1^-;^^ ^ I j«^ 11 

3 J_*J <Ll1jjJI c^LJLI IctA^ 4 j 31 ->J 1 gLdoj-dD J23 (jI ^ uUll C-OJ 

^ 4 1 4*> l_^_d ^-AjVI JaLd-JI 4 c ISLt-J I JJlC. 4Jl^ t 1 ^ <1 I c—1 Lu-o I 

.<>41 

(jK ( a l^t^Trlj JlSj (CijJI JJJ-4J 4 jll^JI ^Llsj-di -ill*-! JlSj 

^ ^ ^ «>* tl 4>J_A 3ju>. c_« (JJ-3j V dill 4 jju cjjJI 4_ljJlII 

4 C cLi_U_»Vl LgJI ^-dt-<-Uj I ^JJ>.VI dllJ-4-£3VI 4 _lH_>. ^IjJlII 
»jlj. g ~ < m L 4_ull 

lc~^Tt^ ^-4-4 .<jj V cL«-ujVI (jl 4 t l 1L>JI g.Llaj) 3 jl>* ^JLc. 

4 mi 4 A c^ 5 ^ 4lSJj 4jl_^_Lll ^LijI 4_Jj-La (jr ^ dijL>u ^lll dllj_usVI c-c 

g. L<la^ JljlJ dJLIlj t L^li {—us d<_)l^ 4JIUI g Lu I 4 £j^>- 

.J^dit gLal 4 _l1L>JI 
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J_>L_uJJ i UJ i—(_>■ LuuJ IJ t Cj Ij l_U_uJ I ^yC. ^J N1 ‘ 11 i" \ 1 j < VI j_i3jlJJ 

4_ulL>iJI <iLuoj_uO jl t3juL_a]l <>sj «>stl j_}|_U3_« j-0 L)*-^ Cr^ 

. jjJJ qK * »M tUj VI 

■^L^Tl-C VI c « I < iM JlJU L«JJ />J />>!' £-J_t]l I Jufc 4K mi 4 3Jl>. _}Lj3j 

<C<-5tJ_Uol j! CJUj (jyic. C-<3j3 Ju9j 4 JliiJl CjI jl 4C, CjIjIj Mill ^JL. JjljHil 
3j_o£LII ojJll Luoj_uoo»- L$_4 Lclijjl jli^I ^j_tJ1 4_mJ_>J1 »Luoj-uo 

4^LuoVL CjLcLuj j^hm ^Luo j ..Ml oJlA j3I JlLoIj 4 jK < ntL 4tvK 11 

0 L*U! oLL 

jJ uSuujJ j_4 V j Cj Ij Lu.uJ I j_C. 4>J _} 1 11 ^ 1 < ^j i -X 11 £ JlA t t< t) s j_ft_3uJ Vj 

l-LI j->- j' t4 >,,j jJI L^jlj_uu ^^ylc ^_£Luua Jlo3j i4_o jJ.1 < U m.j 

^^Jl 4 jjJL*JI (jJ-uaOsJI) ^ jLtSUl j_*3 Ij L l^ jI ^.lAJlII j_AJ * 4jUj.<.4iJl ^JjJoJI 

jljjV! (jK ( m £yz < J yIL>. Ljj 9 j^l »Luoj tl 4 >JlA C<- Ljv Ju9 jjJ.1 CjjuIiJ I 

• ijJJ! ^jla ^ 11UI JjUl ^ LLJI 

ct^ jl i^jL£Lll 0L\Jt> ( 3 ^ jjjJ .1 4^jl>. 3 ^ jjLuoJI <.M 1 3j_<iu ^JLjj 
fj (jI ^jj <<oM CjVT fj£. J^LuaJI <<M1 3jua» (J-oAj 4 t nj jJl 

.^jLo^VI ju 3jui 4_La I 

* ) ijr JI ^j_jJI CjJlILqI Jl^ j-t^aJI ^JlA £ j ] Ij-jIx^ 4J c 3 >»Jj L^-dj 

3jj L>JL I JId LUI lLUj Luo t 4 _l3jjJ I l_U I ju j | j_uoJ I Ll4 

Juu Lajj J2UI 4£j^> 1 ^j 1 r, ^1 4 _juju_uJI ^jJolI 

4aLc juu LcLc. ^JLjlII cjLl^LuJIj 4_uoL>JI cjIj1jm.II ^IjlcI 
^Lc. J^Lj>. 3jLu_u jj-tLa 100 J-5e_j ^ 1 n CjIjI j M.tl JJi£. jl jJl 3JL1 
^ l^i -rtjj 11970 ^Lc 3jLu_ti jj- i La 200 dli juu ^>j-II 1 JlA £.33j I ^3 1 1960 
4 1 \1 ^ tl 3 jLjj-JI jl mi Vj *^LjVI £ij jfe 3jLu_u j j-lLs 4_jL^j^IU1 
*(jjJLl ^Luoj_uoJI 2U3U* 3^Ljj cj^I oljL-uJl jI jlc.T 

*£_jj_<_uJ! J31I1 ^jj-Loj 4_Lo_u>«J,I LUI 
1—uuj (J— 4 4-Ll-uuJ^ 3jLl_cuJI ^ LllL<-uV 1 ^jSu<^J V 4 jI ^yJLXjJoJI j_OJ 
jLSuTljIj 4 l^lj» M.3 4_3 jj_Io jioJJI 3^Lcl <—t^o cilljJj 4 Cj^LuoIjJ,Ij J3JJI 

3^j-L> j-£- dJj jL^ »Ij-uu 4L^_L« ^3Lull cjjJLjJI 3 d J133 3 juJl>. c_ujJL_u! 

Jj; mi 3 4u>oLl!I ^1—uoj <>> tl <. i in. j jl 41 ^ r r, 3j_iLuoJl ^^Ltil CjljLc 
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d j \\ \j\\ cjLjLkJI d U, „1 3jLu_JI Cxjl^ 1-4 -jjj i 

r*&M\ SjJb ^ Jjl^J! JL^I 

Laj oJlII (-La_j_LaJtJ S^Lci : L^-l* gLjflj <>itl 4 K Mil JjJL>. ^iLukj 

j! i4 _jJL*J1 ^ 1 j «>> 11 ^sLt*aJ_«V 4_^L>. IIjjv * JjjJa ^ 

£j-a cilili ^ j r, ^^Jl t^LJoj) <<o tl ^j_c 4 _a_j_Lo ^j_c £)L_a 4_aI^J 

»4 K miU 0Jufc 4 _^jL>JL ^JL-^j Ju9 (JjJL>JI 

£.Llj 1 14^LaIJI diljJLiaJI CjI^j-56-o £jC. 3j^1 <^U CjIj_usVI ^-uju 
^^ 1 J-t-^3 <_jIiJI ^Lusj_Jail g-j ^j| Juful fjjs tCjljLLai.1 L^Ld^j-Aj Lfcjjju-^ 

^yJLc ^Lflj CjljLiaJLlj 4jjj>JI £%XI i <lf . I (jV cdiij *(jJiil 3~^ 0^-° 
. \-$1a 4_u^3 £)£L«I jl t(jJLll <—Slj-Lsl 
*4JjJlU ^jK <» <J£ ^1 Cjl^JLLaJI 0Jufc <j-£- 3jjLua]| »>>tl J_uaj Ju9j 

Lil 4J^L^il 4_LfljjJ! j^Lai-Ltl (jK in ^\ jl 
♦ L$j!^ vt fjs j-flj jII ^jl j-lLlU 

^1 S <l>.L>. <jJl_Lifc jjlfl (Jilll (_yi^ SjLjJ IjJijj 

dLiiijjj I4L0 «ui3j SjLjj alxjt (jji juj^a dLiijj 

(j^LjJilj ^Liil (j-o 3 jljjl>. j!jlc.I siLijl jjJlAII ^Lu^-VI tiili (JjLSjj 

.jjiil jK i .I _s 1 jui | SjLj ^uiUJ!. U j ■ >i11 clL1_3_I 
(_^3 3JljJlj>JI (j^l . ii M a j_A CjjCLoI (jl tiili ( _ r l£. i_i3jj 
(_j_iLj_U a JL& (jjj j /--*>T till jiJJ idiljllail (_jJI I g i a 

4JUJI alxisjjiail iLLasjjLa Ci-x- < is ilj itliljLLailj ^jlji.1 (Jllaj Ji-lj 

. Ijl^ j? >LJ l^p. jJa^u V 015UUI 

(j_£. 3j n! tl ^ 1 ^ tl SJluoj (jy-Jj (j'j J ^ 11 ^ ' jjt^a 

oj_iii i_jL£jJ 3 J III i tb ^^>■ L^-ia ^jLlII ^Lc.jVI iJJuaj tliljjUaJ! dil^j^ta 


ifrLuaj) 1^1 tlj ^ j -y i>i 11 ij-a y j~i^ j! JLlssI ( _ r 3 4ibjL>JI LlIjLia tiJjILiijj 
Case 1 ii-i?j i4jjJu»>JI .^.«ll 3 Ll>JI i_!jJLj/Li ^aa>JI JL>.| (jl Jju I i-^ij ■ ^^ 

3j^>.!j nJlilJ jjJLIj it 3j3-a-~tlj Jj 1 iiitl Cj^Tj iCjUajLiJIj t 3j^j>.| 
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(jj-AJ 4p»^_i]| 2>ju1l11a jl Abtlj £l_j jJJj < n*itl 

. 4_ jj-U! j «>>tl p_&l (j_4 pI 

i (Decibel) ^ p_<_uLj <«J 3 ^jlj 4_^dL>» 3ju».^j »LtIoj) <<^11 3jd> 

SjLjJUi CjI j-uaVl Cx-O- j n ,^,\\ _4 ^L^I! I Jl& I Juljj 

.p]}U 4jwnfl CjIj_<-sdVI (jj5!j C >-(->. * I 35 
CjI l-4x. j_4-<-u_a CjI j_t-ol CjLn-jJ 3ji c . ^Jl 3 jLc. CjI j_t-oVI p > 

-I Ju>* 4_*_3 jj_c CjII-£-L aJj VI 4 U t n^-uz Cjlj_t-ol-<ljjLk CjI j_usl-l Jl>. 4j.}La 
LcJlIc. pJ jU 4 m < „U CjIj_uoVI 3j-l>.VI CjI j_t-oVI 4 >JlAj t4^5tcJ-o CjIjj-ssI 

*(J n < < 0 130 (^Jl L^jJlco J-t-aj 

(J£ L^LLojj L^JJU ^1 £LCsI jjLt^-a < jiaJU (_^JIhJI JjJi^JI (j-UJj 
(j_« ^jLlII ^_oe_CjJlj t4_JL*JI CjI j-^aVI CjI 5 4_iljjJ,l 3j^_>»V! ^-bju tJlLa pjj 
tCjj-t^aJI CjIj-iSLq pjiir~ > in ^ jy I(JI 4 _l3_u_ujJlI Jj)>-d-Jlj t£jlj-xiuJI (_^ jj^-ll 4 £j->- 
. L^-Lc J£ ^yc. 3j^L^JI ^Lc^j-CaJ! 3juiu ^jLu 
4-oJiirl Mil I 4 IJjJl>JI Cj Ij-t^jscIL! I (j_« l^u^ (jl (^JL<JI (JjJu>JI £ya 
4 ♦ 3~^i.l »Ltlaj-t-^aJI J 3 LL 2 J ^ jr 3 (JS-Jlj 4_JLi CjI j_ua I L^-lc jJu-saJ (Jjllll 
LT lc I 4_t_t-u 1—La CjI_3j 1 CjVVI £ Juk pi Jl^c-u-uI c «IjL^J^ ilji_>- 

c « i <xij 4JLjJlj>JI 4_uLu_uji,l 3>^l (jl IJ 4 -& (j-« LxJ (jA-tTu ciJJj^ 

4>J_A (JlLa j^_La (jl £_aj tg’LcjVI JlJV (J-i-saj ( jy It]l a 1-Laj) /.Ml (j-o l^_u^ 
jLlxil (^ (3 j-^II t_ < 1 c. I (jV \-a\-C. (jj5[j V 4_JL*JI CjI j_4-£jVl 

(jj5Lj ^j^LaVI o JlA (jj^Ljj-j ^j_a (_yl£. CjI j-uaVI o Jl& (jl VI 14-3.1 ^j^Lol 

. I Juv I JljJlCL 


Cr lc. (j j) (j^s L^J pj-^j ^ylll t^j-sa^ljJI Cj1^jj>JI (jl Jj^il (j^-ij 

. Cj pit-tiaj (^1 <Lu^p5JVI CjWI j_uGj Jlj J Mitl ^ j«• 11 j3j3j| 
_>.jVI 3 jjulLo LCsj<Ml 4 ju!uLlII jIj-CsVI^ 


* (A. G. Bell) c^aVI (JLJI U^jl t>< M ,nj ,0^1 Sjl^. Sjl^j (Bell) «JJI» (*) 

. ^_j^JU jTl^TlI^JI tjy lc. ^jjlj 0,0002 jjljLdA ^ ■!-»•»>> *"<j '--»11 4 j>-^ j-o 







/J AUV1 1 dJJj£ . 4_jJL*J 1 djlj_u^Vl 4-C.l g . a JulC. jujoJLij JuJluJI 

^-1 1 t 4-1-t-ul < <i *>i tl ^ Jl) JLcu idjl^_u_u d< i ii ^Jlc. p 1 ^^ I J lJ ^j ^ 

<lcL*_<_u Ju£. Ju9j 1 1 JuJluu LvLc^JjI L^ia 

. 4jU 2J^_I, 1 dl I J-UO^LI 

t^jL- io -Vl t j <_y-3 ^-a-coJI (j- 0 Lcjj 3jujLuuJI »Lioj) t.MI <- > 11 <n Ju9j 

(j-c tdjlcLu 3 jlc Jlju <lI^juLc ^ > < Ll£J_ a Lo^uo Lo 3 jLc. 4u£LIj 

(jl Ju V CjIJ_ u_u 3jL*J »LlOJ) t.Mlj t^U ^ 4~MlU (jOjJuJt £)! 

^1 J-Jj) U H ^jJll <_y-Lc. (_£ jj-J Jlj9j i a ') % $\ JlIc £_$_uuJ1 ‘LujIo- jUJ j 

. LK L^lj^a jI ^,4 Mill 4 _«_uLv t 3♦ <>. 

JU * il <_ylc. juj_4jJ! I oLuL-^V! 

ft' 1 A 4-u-uJ (jl CjW! ^jjC. aj si / -^ 11 ^ 1 . >sj i >s 11 Llajj (jjuo^uuj ^jJI 

t^_^Iu_u_c Julju 4 i mi rtl 0JlA ^j! ^_cojI t Lc Jo- ^«<un juG Ju9 

ar 1 i.11 (j-u «nil ^jl y** djVL>- ^yc 4JI0 - 5000 j_^_j liILLa L^-Lu^ 
-1977 ^Ll <JU- 16000 ^ ^1\ 4,m,; 1 1 *jui> dutiujl 1973 ^Li 

CjLj^jJI 4- u . u -ll ^Jljo-Vl fj ni^r a ^yC. jjLto jo-T ^ a mij jUj-3j ciJLLAj 

a^ 1 ;,^tl JU^. ^yc \j^ Ijjlc. 1 4_d $.1 o- 1 1970 3jl%zJlI 

ljr ^ (jji Jl^_a t ( JLg- < JI (j-G U3-<-L^a j mi r, *LLuj j-5c_j j_Luj 

p 6 *" *4 -^—lTlj ^£.u_^l 3^o.| jI^loVI (jJzjuj 4_iLo^L j_loL>J 1 

. L^j ^jjJLg j u ^_yl(il j_jLoI 1 o^T BjjLoJl siLtoj-toil ^jj ^ <r<> nil 

^-^-<.uJl 4 _<_uL>. ^_y^ lj-u^ j3Jj ^ 4_loL>J 1 «;LtoJ-to ^jl ^jojuJI JlSIuuj 

^_p3^-JuJl J \j-G^LLJJ 1 (j I (jjja £LJaJ 1 ^OJLJ t3^_L4_a ^_LC <G^1 o- SlLcOJ-tO 

^ a • ntl 4-u-ul 1 tt~*» ^_y^ jjjQJI 4J j-C. I 3 JulI »Llo j-cJbil q-a I Jl^J 

t^yjG 3j_« JlJLU 4 \ ts~t~( U »LcOJ) <>> tl jl-J-JU JlS £)! (j-OJ 

'3 U>Vl^ t ^y_Lo^JJj 1 jLi^ Luo i^LuujVI a ^Us**< /11 jr^ 

.^jj]l ^_y^ ^1 fcmVI s«j • (| " Lo LJLcj 

CjjJlo- t. > 1 < <n ^_lCJ 4uo-LaJ,l 4 _jJL*JI ^Luoj_uaJl I Jl3j 

(j^lj. mi II tjyz\ t 3 ’ll <- < 1 1 nl Ju9 (jr-6-^ «(jl mi ^1 ^ mi ^ CjIj- lL lI 1 ^j 
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4iJl JP ftU? J^ai I 



CjLj^-ud {jr £i c-t-u-uTu U£ jJI . Ut • <>» i4jj-ojJI CjIIj 

4-lL^.C JlSj tCj^LUajJI ^1 (^.iJjj t<j mamII 4-C.j-uj SjLjj c-JLSJI 

. 4jJulXI 1 «^»tl ^Ajuj c-jLlUI CjI ji qC.j ^ 

l - l ^ ^Jl 4_H_sJ_d Q^SLi CjIj_ulI]I 0._LA t_ <ir. I ^)-t.i.ij>- 
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- g 1 ,>g .>.11 qLuuVl Jqjuu Lc J_Lc. LocjjJu LfcqlM q '~g 

4_Lc. IjJlj V Jq-iuLlI Ijufc ql VI »>sj »>> tl _}q_jLjj ql £-Aq 

. 4- L ut-c _}qjL». qlc a Luo I 3 J_tlu 3_iLq Luog 4gg-ubJ I 

^lu> 4_u>»gjg j » - At| Cj lq_uuJI q ciligJ l>. qq-uoJI I Jufc q.^-a-Lug 

g-Jj-J jJi t3j_5E_L>J!j L_3 _jV|j q jVl L-3-jLtoq L-Jg U <>n Jl 33 .qLuuVl 

.(55 ^Lsg 4 ^_tu_>JI q_b cjLjg-Ag^JI (^oju jlj^J ALuog <MI 

qqqjuiu q_A grlJ Luojf^'L. 4jJtl L_3jUog qiaAJ ^ c_jlgU<>>VI q-oju q-lj (J-iqJ 
. 4_Jl_*JI aLuOJ_UoJI q_A JjjLtiJI qjjlllljj L_3g^>JLj 
^Luoj_uaJI 3j_uo qLJ 4 j 3^L*JI £gj q\.auJ 4_3 _l3 J 4-Lu-uJ ciJLufc Juv gj Vg 
*>Jufc qV clLLig 4qLuuVl |<UuO* q^ a Luog_uoJI £Jufc L^Jjoo Jl 9 1 gljVlq 
£g_) L^-la tj-«lJJL 3 JlC. Jl^Tlaj q_&g igiv V q^ait-tu q_A cJilltitJ Jl 9 gljVI 

ql <m iVl 4Jglq»J (^jJI J_ajlJI £gjg tL^i q^oqJLlII q-Agg t L$J Ji^ug »Luoq />>H 

J-lZjJ qjl ^Lbej ^J_AJU ^Ll 3JI ql i3^lq_3il ^1 />sg />stl 4 ?Jl^J 4_UOgJU aLu! 

.jLain]I 3 Jl& 1 Mia Jgj?e_A g I 13g- 4 5' 4j3Jg JuJui 
g-J I qjl 1 g j ^ qqJLsL*JI qlogjfclu 4JL>. 500 q_A c_Jg_3j La g_uoo* JuSq 
(Jj '■ Ls ^ A q^JL^Ltil <Lot_uo q^gjgj V aL uog_uoJI 0 Jufc q| Juvg Ju9g 4 a Luog_uoJI 
q_A !g_u£ J13 j L$jV cilI5g t^?a qd>rH^ 3 aL a^ LuojI qjJ j JlS 

. l-UlIILj q q» Mil l JjULA q_A Juq5 La^ 4q_j^qnJI qJL. 3qjLlll 

CjLj^jJI 4_*_OJqJ»l A Luoq_uoJJ qloq-iuLlI qlc, 4_UqI<J»l qljVI Cjq JlS Ju9q 

CjVL>- qia_*_J C« I I < «nj 4CJ^Iqr>JI q^aJU qJI dJjl (j7 Il]lq 4 3 

^Lc. qVqJ qq-cLa 4000 ^_^L5 Lj LaJ t^Lu^l 3 aLo^ 4 JajlII q£. C-uJuJI 

. 1971 

J^jll q5Uq 4«U^l^ J_j Lj^LuoUsI L^_A-u»-3jq qijVl ^JlA q_ uoo^ q^- 4 ^ 

. CjVUJI t-qlr.T ^LuVl 3 aL3^ ^JLC L-ULU.UJ L^jI 

jL>.qj 4 q-uqI Jii,I Jula^Lj qiaju ^.Ig. L_uJq^ 4 JjLa-A 4_uolq^ dxJqjL. 1 J^q 
4 CjLaj1*_a q_A 4oq 3 Ln LI Ag^g ^Ll3j ^ J-A Iq-u^qjJj A Luoj_uoi I q| 
c_Jq_3JLj j_2j qllll L<_ujq_jj qjqqj 4 -<jJl 4J q-oql JlU ^Jl^I Jlj-A^Lj ql J^>-q jL^q 
qJl^ I q_II jJ_uou 3q_AJ-L4LA a Luoq-uo qJ] qloqjujq 4 4_JLq_ui] I qqJoJI Jj>- I q_A 
J_3uq 4 4-0.ql3 a Jl^ 1IqjJI ciJqJ JlIc 4_U^La^I ^-AqLLoo.1 qu5u 4 j u 1 mJ 7 *q-« 
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3jjL-sa]| ^-1 .>> tl Jl^I j_tJI Jiic. !j_u^ f-1 U-^VI ^JlA 

.^LJI ^<^Vn i(56 ^>.j_«) 


OibjJ <L«Jyjl jrfjUil cS^i •V a *Aj gw «.\ia^Sl' Oibj gw Jjl^-I 

( 4 ^-yAfi JLdtjjl ) S-U?J^ail 


siiL)l 

»Ui,5iiU)l 


j^iji 

V-JI 


bjdl V~J' 

»U«*Vl ^ 

oLXll iJip 


% 


% 


SMJl 


5.6 

28 

4 

20 

500 

JjVt 

15 

87 

4.3 

25 

580 



* £ 1 i'-^<j 4—iLt-u L<-u->. ^LU! j!&\ <-jLu^VL <>_>L-all (jl £j\-la 

. jJ-uLlII !j \J lJi_UlII Cjjl JJV ^j-C CJJJL». 4_jJl_*JI £ Lu 2 J-tia] I t. « I < (Tn Ju9j 

t ^ < j </•>*> 4 CjLjIj-l-->JI j3Jj 4_JL*JI »LtIoj) <.M1 (j I til! 

(j-0 14_C.Jj^J,l CjLjII^JJV ^Lu] JldJJ 4 JuJlAJI jJjllLi l_$J_£ 1 

• ^ (_>>*JJtt ^Lul (J-A Jl^jj t(j?l!! 

j-_1L*_J_2 ^yJI 4_Jj^ ^j- 4 ^J-^-4-ull £ 1 «>SJ <>N 11 j_uL*_£ l n \", a 

(J u i 90 j-stj SjutHll cjL^jJI L^j ^j)^ miU »Ldaj) <^U ^ jl>J! 
I j_a Jlj3-j 4^^_jJI ^ cjLcL-u 8 ( j- 4 j-1^' £)L<-ujV! Lg-I o^j-*-^ ^' c?-^- 
. ‘ k> (J u < »J 80 4 I Jllljjfc J!L« I JjjJI (J-SiAJ JU>JI 

J n<75 (j_c J-aj ijr ILl! g-Llaj <>> II ^Lc J^Laj! tiil_LAj 

4_<_uL>. (j! Jul3 J 4^—^1 C—<jL>J! 4jj_aL« 

«BjLjaJI »Laaj) t.Ml jIjT ^j_c Lfc^_tC jl 
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g.U-UJ' tjLJ 

^-‘-y C — J _9^ Jjk_9 ^ mh t"> (* AJ^ ^ II CjjJbil ^J^JUJ 
<t**j•>.11 j_>JI ^Lcj g>j '<• ajj ^tl cjLvji,! 


o-«4-3j-s-at ^yvjLkii »l ^ Ij^lj (ji 
^ 1 C, (-^J-t-LJ £) I ^1 U ~ l »V 4 Jm 13 Ml I1 1—LLCJ_A_3C_A 
c-x^lj-SLII 4_I j j jl i n Cry>- ^ \ »4 4 (j^j^\ 

siLc^j_us ciJLufc >14->>^Lu-u LoL^j 4_£L_u 


aJJb (jy£ dJlill 4 -c^jSLII <j^. jJlLOJ SjLJjufu 4-tSLL.uV 
^Jl_A J_jj_3 Ju3j 4 , Cj C j-Aj i4_c j_a_>J,I 


Sj^Lt-saJI »Lloj) <.M1 4j^ I i m^UI j t.Ml 


CjLIa < mMII »Lt^>j-Jg.ll £ Jufc 1 mi nj 

Jjj ^ j, A~ n jUbllJ g-LjJLl CiU^o 

.IjL^jj o_u 

4-cJlSUJLI JjjJI ^j-* 3 j-u^Sjljju cjlal <mo <-■1 \j^ I1 

4_ljLjj-^SLII 4^ j Mitl 4 >JlA (j a <>mj i4_j_aL_<JI JjjJlj 
tS jj ^", 11 CjLLa_5e_Aj i^j-SJI CjLLaj?e_A i j r a> CjI j-iIlC. 

JjjJI <j-o jMn L^iCiVHLlj 

4_AjL5eILtjJ»l (lQ» <<MI <L>.jJ,I) cJlJ^J^SLJLI CjK I Ml 


217 






A ♦! ' J ^ 6 ^ ^ CjLkjJILj Ll!jj>JI a^LlaI i^£l cdJi c- < u <mj 

oVUJ.1 j cjLkjJLI ^jla q 1 mii L£ Lai jij *4jMHUrtll cjVL>AIjj 

c-jLuJ^JI JAa La lL^l>JU aI^JI ^La-jj i^jLSLa L<Jjj>. ALLAa L&Lal^J 

.aI^JL aUI cjIj-U^ £ L*j ^allll 

cjVL>«JLIj gij. - jU <• ajj tl cjLxjJLI <>jla J£ jojG <jVI i ^-^>-«—Sjau Vj 

(J_S_1_lj CjI jjjll a ilr. I £)V IjJaj t^jL^aVI 4_^_a3 (_y3 4 j mhU 'i* 11 
<>J_A <JAa (jLs jl 3~f„l ciJ 1 ? g4 t4_LjJLA 4_ul_}j_^ CjLaajj Jjjj-Ld <-^1 <<of, VI 

JSLAj jaJjj i^J.1 J-^c La 3jj_u^j jAjLa ^jl ^j-A JaV CjVL>JIIj C1iL>.j_U 

.(jL-aJ^U ^yj-aaJLlI j^*Lj J? 

4-uLu^-tSLIl Cj^LcLaHII jlj ijr £ CjVL>J,Ij CjL>.j_U dJufc jaJj Jl 3 ciJJj^ 
t rtlV>tl ^1 jl *4_L>.Vl 0 j_Aj ^yJI La-<» t4_pJI LMAJI jj Ja 

.cjLLjJI (J-aaj L}LA cjI^ALs cjjJlx. jl t^l3»ll 

jl U -^Vl 4_^j-*J, JjjJI <_y^ iSj- 2 ^ (jyA^ A {y> jJ£ ciJLafcj 

t 3j7s tl JSLtlJI I Jl^j 4 j t MjU r» ajj^SUI CjLvjJLI oJJt jLAlal (j-A ^a_a JuS ijy I(JI 

(^l^a aVjVI J_l£ 1 ^ 4jjj^_aaJI CjLaj^.LlI.1 i \ r A £-a->J^ Job LAI. I 

Ijufc <_y3 J-asLb 

L^J I L-43 j tSjLstlil CjLVjJI <?J_A ^Jsju ^jose jj 

c j_A cAVTj t4_cliVI CjI a ^j-A Ij-lTl^ J_L^I I JJlcj 4-jjlijj 4 Aj^_a l_aJ? 

JlLaj La^ tcJoj^^SL i ll CjK « mi ^'l^aI (j- 4 <—CjI^ miT.j t 4jj_3HJI CjLLa^t-A 

ijr £i LjJjTLtTuJj iJLaaVl <—flW «:Ljj_^JI J 3 m ^JLjlJI > U ♦ , >. 11 CjK> ui L^j 

3jlj>! (J-^J CJJJ*_l! 1 j^lj-A i yAJ 4CjL*_aL>J1 ^j_A g-1 A1 r. AjJ^_lI1 &1xji> 

. 4_^oj_aV1 ^_lsL3_*J1j 4jJlcV1 

(j-C. l_AJjL-aa_j (j-5ta ijr lJl 4 ninhii a^^LII CjLvjJ.1 c rth-Tcjj 
jl tL aLjv. 4 t nil jl t4 -lLl<-uJ 1 4jlAV1 :J1a L^jju <_yAt VI CjLiL*_tI/Vl 

cjLc!»miVI 0jjt ^j_A 4 ^Ud J^j Lgj| L^_Lc l-3JL3ej <4_u^£L!l 4_*_AV1 

L>UJ1 f>j_A jJja Jlj 9 1 ^ K Ij t L>UJ1 J-Aja V ALIjJj 3j_tAVl 

. (jV! t^^>- L^jau V 4_3jj-Laj 

4j < mjU rt a^^SJI CjL>.j_a1I 4 \ i n ft la ^jLaVI Jl>J Jlo-jJI jLaJLl 
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Ij-A l—JjLfcHll (jy^J . .^jlj^>JI L&^-JjG (J-uL_ul ( jr k 

^JLc cJiiI 4jLc L^j^9 CjL>- ya 4_p-(JL>JLl 

.CjLcL_o £_>jl 3 jJL C-uljl (j-A 4_Cj_*JSe-a J-Jj-ll jk-u_L_JI 

C-<-JL_3_Jjl Ju 9 C^ljV! 0j_A Jj|j_<_u 3 jIjl». 4_>.J_i j) I < Ju3j 

y>* JUU ^LtiaajJI oLJ.1 yajuQl Ig 'lA jJ£ l_<.U-a |j tlk^3fcJL<3 J^LtloJ 

.4j^jscUJ1 9. jpvj jya 

lj_aL3^ t 4i3U_4 <_jjL>o ^ku ftJ lSj 

4-kuI q-a jkdlLa jLu ^1 t-jjLscILlI jj_c jLb 

Ju9 0jjt> jp */40 j-st-j (J^_ljj t3j_A ( _ T b 3j_j_tka 3 jJ, j1_i!jJ! 

(jlkj-tJlJ L^-Lc */35 J-3fcJ C- . < -L ua ! \-<S *4 jl I mLuJI *L}UJ (J-^L^ ^-03 JuJ L-tJ-UsI 
Jujj V I C-pEJ 4j| t-JjLfcllJI <>Juk jp frlj. ^yzl^LUJ I Ju9j (( Lp-l£jJJI )) ^jJI 

( jr J-C L&^-k jl J_jLu^J,I (jL_ajV! L^i Ju9 ^1 CjL>.jJlI ^yLu±.A 

. ^L^u-lkI ^ 1 r CjI jjjkua i 9 VI /".r 

CjLcuI mi II ^Lal (jjJLuu £jja < <kI j)l 3jL2*lJJ CjLjVjJ! 

j)lj tjL-sajVI (jr ^ t h* is*i) (JJjLl^j 4JLjk 3jli3 VI t- < r ,.btU 4jjUilII 

. ^poL^Jv^U ^k. I 4 -h.uJj ts^jsuu p fi'< A (J-al^_><J! 01 Jl-lcuJ I 
(j! ^y T t- L aj-uuJI jUoVI I 4JHikXI <—jjLscIlII } o-u I JlSj 

^ y i J-t-saJLj 4 _jLl^VI (_^J1 J_j jI^IjJI CjLvjJl (jlajJuJ! 

11 : JlLc JjjJ! (js)*} J^j t3j^l jJI ,j \^yJJ c^-i-L^jt Jl 

CjL>.jJLI <> 1)14] ^PsjJLlJI I 3" ^jJ, IjjjLJV Juj^ailj tljL^J 

(j-ul Ml^3 4 jlaL>. C-lJjj>. 1 ijy Ilil VI l-ijLscIlII (j-« cAp J^j 

L^_uo^_»_j ■ t ^ |j_u^ >< A ->■ /j <_jj Util I ^jl^-x3 uLa LtTaj SjLstiil cjLVyL 

l j-A (j”A_U ciJJ t I Jl>. 4kuLx3 CjL>.jJ,I <>JlA CxjI^ jJ (J^>- L-3jJI CjL>-jJ, 
1 ^U1 < a L^JJ Jl£ £jjQ Jl 3^2J ^LtAuJI ^ jJI Lj^liv (jl 4fiUJt! <—JjLscIlII JU 

jl Ahtl < £Ll^L>JI 4_jJLc cjLvjJlI jl ^cGjj^SLJLI cjLwjJL I^ >>»j j_Lc 

<- < 1 > n\ tilljj tc-ijLjelJI aJJb ^k 4_kk 4_3jj_kj ^SL>JI j)Skj Vj 

4^e_uJ * 4 _<_u_3j jl J 3 I.Lj c_jjL%IlII <?Ju4> (j ^ CjLuGUI ^ JlC. 

^ L^pJ! Lfcj3l ^SL>JI (j^Uj V cilljLJj ^yil 4Jk- ,JJA 4_»jj?ejjl 
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4_u_uLuij| diLjjp mi all dJJjJj t4j^ mhII Lj^L>JI 

^LujVI L$] {j! (^pJI ^ «^<W1 jl^JI ^j| Ju^j 

j_l_LJ J-Aj t J-Jj-1,1 jTt Op '( ( nfl t U 3'^ dlljJj^Lj^ cJjJl ^1 3_jj_cLc 3jJ_UOJ 
. LjJLv 4 _j ^ < »1 j311 j. Mir, 

t JjJLo J^>.jJ,l ^\» u,VU ^j| jJI jJu-all ^_pG (jVI <_po* <_3j»*J Vj 

.dil_C.L_u 3 JlC 4_oLoI Qj) < hI'sej jJI ^J^Ld-U i jl Ahtl jL^>. j_Aj 

jl-LaJs .<UjLx-4 jIST JJLu ^JUil tU» «^tl cjKjmiIj 

1) I t ) d_ijJu». ■ t^>-s-\l < ^I^jVI 0lXJ£> J^l d<- > U 3jLu.g]| 

^, ,.jU /♦ 11 JL>J,| jj c > u <n tiilij *3jlj< <itl ^Ljlo «UjjJlII dilj_t-oVIj 

ju>»l < 33j LaJlLc dUj£ i^l^JI 3 j^>.jJLI ^bjJll d»L>.j_o £_o ^Ij-jVI 

j * / ..I! 4_^>_j>JI p_o '■“ 1 ^-*du_u_u ^l^»iVI Jl>*I d< ^ 1 L?e_t_uV I 

4_aJ ' < M iVl j, » mi j Ju9 ^jLt^VI .4_ulV jjL>JU l_3_uL>JI 

idtL-uj^U]l ^Lu-ta-o j Jj 0j 14_*jL-iDI e^ljJof ^_u_«^Lj JlIc 4_oj_a>- 4_ul_jj-^ 

. diKi Mill d«->o dJjLU 4 JL^xj L«Ju£. 

dibVjJLi 4_*_«L>. d*j^_>. 1 (^3JI c-ijLjeHil ^Jo.1 p_o (jrt_p 

(jj-Ii-l! (jlj-loJI » 11 ^Jiil <-u£j 3 diJu>. Ju3 j- J t T JI La-lJ u ! 3 

.dJ^ (_3j| J Mir, 4-t.i.L^v ^Lj-^ (JL?e_c ^1 CLu^jJU 

I Jl_A JulC. Ij-U^ t^yzJlSZ-) I Ju3 < J.<.tj.<J I (J^-l (j I ‘ J-l J& 

er^ 6lj u MnUft ajj^ JL^ ^1 J^t-^l 

(jyJLc. 4 _jjJu9 J 3 3 j J_^»ljJI ^L$->J! (j? 44_<_ajaj <-« «Mill ^L>.jJI 

.^jLp^Vl < $L>oVl 

^jLuil j-o 4_usjL*dc c r J jW ,J ch 0 Lr^J 

li.^ I £j j < <itl j-uQJI ^1 i yL u u £jj& t^-Ltiuj djLuLuajv*^I I VI 4_3 jL_JI 
dJjl_a diLul t^^vVI 0jJi> i_^Jl>-I (j-4 cAp *Q > MjU aj^SLil dijJbJI 
^ 'j_3JI diLLaj^_4 (j- 4 L r*>^W (jJ-^ i-l*j ^ jJI JULVI dilll I 3JUJI 

^-il lJijj^SLJLI ^Ij-jIj <U» ,>>tl djl j <LuL^JI diK <miIIj 

t rt» i^ltl jl Jl3_4J 1 4_LUJ_U Ll^ jU L>J jl_^>JI ^j^sIj-aLj ^jUjdMJ 

.dll^pJJJ OJJb IJL U U Q J MM»J (JJJlII J Lais VI 
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Ijxl C«-<-u-J 4-LuJl 4 jLx^cj <Ll^L>JI lUj jju^-JuTJ 1 
dJj Jl>JL! ^Aju LiJLofc (jl£^ Jix3 * L Ju*-"i < n a 

( j-«LiiJI Ijla ^ cjjitjl 

1 Aj i i(j^ ^j^uu JlLd 

ijr 3 oljjjLijl £.l_3JJ ^ju>u 4 CjL*IdLSJlI (j^AJ 

4jt^Ltll JJi^tl 4-Luua ^JjjI JLu.g3 jl tjL^jVI 

.oL^^U 

La J-Lg. 4 -Ll.lII CjjJlu ^LujVI ^UTlAI jljjl Jl£j 
^jLLjJI ijr ^ 3_il_j^_II lLjJlLII I j-& 3_il_j^_i 
Juju JjjJI £j-a I Juj t^j>>jJj-tSLJIj ^.c.1 r <«MI 

t( jLjJI I Jl^j cU^UJI L^iulL^ jLuj. «"n ^ a j tv, t' 
j-Luu 3 JljJl>- CjLujuuJ jl JlusLj L^Jx j_u£" ^ILaIj 
4u_uJIj 4-LuJ 1 <LLaJ>-j i<?LJJ j jLuax 4_iLaut_i 

jJa cr-^J cjjJLj ^Jxj t4u£.ljjJI 

. (Environmental Laws) 

4_xLc 4 a i <Lu-lJI ^uljja i k33 

Cj Luj-ju-J I p / .i ^ ! 1 *) i \ . LiJ £j\j4-ui£ 

till iCjjJbJI £>x 4 _jju]Ij <al^U.1 ^ jr xJ>u ^Uil 
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ylc. 4 _I^L^Uj 4_^5L>JI ^ulj_3JI 
^u-uJLlI Lot 4 L^_u 3 t1 cjUL>JU JjIju p j r.< 4_^L>J! 

t4_cL*JI 4 _?c_u^JLj 4_uoL>JI ylc J g~ mm 4 (>uljJUl 0 JlA (j-c yiljJI 

Jj ^ \j U ! 1 pJLuujj 4 4 JjjJ! d j ♦ j . U11 Jjljil pLv-Vmtl p j T, \ 4-^LlIIIj 

. 1 ^ • 1 ^ d tx a! ^ i t 

(j-A—}| Ij CjljU^ M\ y.1^. 4^-UJl y.lc. 4_I^ L>J, I J_d| J < ^ 2\ 

(jrAJ-iUJI (jj* JJL& yll cilli ^Juu 4 _£Jj 4CjLaj£L>JI L^jJu-^j 

lLuj£Jl 3 4^£J 4 I 4- fu-i ]\ juusilc. ylc. Cj^LU! 1 JlA Ij)jj»_lu 

4Ja^L>JLlj 44lu] 1 4 jL$_». ^jLu 4^JjJ lII yb 4 4 -JlaI CjLul^v 

y3 L-ULU.UJ Ld jlj-L^I y3 pjLdJJ 4Cjjil]| ( J-C L^jlc 

j) A <>s tl I Jlj4> CjjJlJ>. y^ C-.«-ll4llI> 1 jJ yltjv. 1 4_LuJ 1 0 Jufc j. ts~>\ 'tC. y^ 

* 1 g < i 4JjjJI 4 _aj£j>* 

4_jL^_jw <, 4. )j (<n CjL*j^-4uj c_jj_*JI pJL*Jl Jjj y* 

LgjjJu-^l yjJl lIjL^jJjlLJI ciJJIi 4JkiLoT »CjjJtaJ! yc 4u_uJl yuol_Lc. ya jjg 
Jl_j_uo py_>u yjJlj 4 1928 pLc. 4_LJy*JI j-uz-jQ 4-jjj)^ <a y3 <lcljyll Sjljj 
JlcLuJ ^jJI (jl_}y9 yjl yjLLs JlLa 4^jl_L4iJ^U 4 ji£Ll!I jyclaJI yaju 
LuajIj 44_t£:ljjJI CjL^VI jjA*) ylc 3fl yic 
pLc j Jl_uj ^jJlj ^jJiil t ^', a ss 1 V< 11 Jpljioj 2 A ^ ^tl £*-5tJ 4 _uoL>JI 

. 1898 

4jl-4-5tJ 4_UjL>. ^JL>. | (j\j\^ 4_U^Jtil J-LX4 4jJJ)^ CjjJu-o ciJJ 

J±\ ^jl£j 4Cj|j_d 3 JlC ^a_i 1 J-3JI 4>Jui) JjJuu ^S 4CjjJLc 11 jj-c 4 ?LjJ,I jjLua-o 

4_udL>JI JlcIJ g~ m> 1 ^ jJI 1962 4 '< t nt 93 ^jjjL3]l cj^Ijjl*I1]I <?j_a 
L 7~^l ^ 1 JuA 4_uli,l pj > "2" pjj 1 4ijL-uJ 1 CjUL>JU t ^ ,^>\ 

Cjlj_tJtjilj 44_j£,ljjJI ^_yUsljVI l-^jI t^iaj 4 4 x.^^j J_uJ! pLutSl 4 j^Ij 

.jUuJIj 

4_I_<-U—(_11_1 L^jLc. \ju4 C_U>u) t 4_U^i_>. J_uL*_< 3 ^yLc. (jjjLjJI I JlA ^ 

^ajjc-lu^VI 4-LLojj 4^j-pJI (jAJse-ui^VI 4 -lloJ 4 4_icI_LujJI CjI 3i V oil 

4 Cj' Jl-lTlJ^-^J ' 4-U.gJJ 4 ^yLl^JJ Ju^jI p^Jlj 4 4 _jJL*JI 4-U-gjj ' '■>"> *■> j 1 

V 1 4p^t_uoj Cj jjj CjLiL>JLI 4>JlA Jl>-jj JlS Lcj 
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jgJLJI qo 6 uluJI Oolaru 6 ulo 15*JI Cfbujj&uJI 


cjjJLiII j-U 35 4_Lj 1 < >i 11 cjUL>JU <Lvj_} jLjjJ 

•2Lsm 

e_3j_L*ajt 4>Lua) ^jUJtl 0 \-jla aLaJJ 1 3iU a Lxj^j>o Q^jLSJI IJlA JlSj 

.‘te.juJz 0^.1 <^3 jf (JjJLJI J^j 

JjjJI ijjjJI ^j-a j— lT l^ ^Ll-JI 4-jLa-^J 4JjLa_a CjLuj-tliJ (JJI-LAj 

CjLUL>uU ^j_a 4-u-Jj 4jLa->» L^jLiu^-duJ ^Ull 4 «LuoL>. 4_lcLu-^JI 

^ i C. 3JljJ mi II <Gjj_La_3tJ 1 £ i c 3 Cr^^J ‘ JJ VI d-iJuu-a 4-iC.l < <<M1 

. aJLuJI j_u^Llc £_j_a_>. ijy lcj t4_aL*JI 4-sr <<otl 

c_S>U>JI (j-saJtJ CjjJl>. j-aJlj CjLuj mmII 4>JlA ^iaju 

(jL5j iL^_j_a (J-a- t -j tjr lil 4_j_cl_u-^JI cjl£j_tiaJI <Jj jJI 4>j_a cjLajS^ 

. L^>.Lul Ll±cj 1 I £jijI jJLll aJJt ‘-^- 5 ^>aJI ^JlA 

d<->o ^ jy £jj-aVl ojJu^dI ^JlII CjLju^.JuTJ' 4>JlA 4ilLal ^j_aj 

(National Environmental Policy Act) «4_£jj_aV! 2LluJl 4-<-uLu-u ^ul 

cjLjVjJI <lJIjJlo]| cjLL a_<_a]I I jui> ^Ur | ju9j 1 1969 ^Lc. 

^_La (J_l3 ^cLcud ^jj-Ji-a 4_al^l <—tJjIu Ju9 I jIjV! 4_<_u1j_} 

CjLcjj-uJLIj J_a-*JI i_sLajl S Ui,,. ^^L>JU ^_La La£ 14j_al_aL) 

. ^JK <~fVl ^j_a (J5LxI/ ^L» 4-u-J 1 CjjJj 1 g~U miW L^HJjlj_a <j_a ^Iuj Ju3 
jL%jL 4_i£. l_LuaJI CjI < m i oji,l ^j-lj >.! Ljjjlja ^LLJI dijjLual cill 
(^1 jjJl-us Laa Lai tL^j 4 Uj^J.1 4 JLu J I CjjJj £_il 4_aj^UI CjU a L lcv VI 
. \-$£ j - u 3 I Jljjv cUUai 4j>JL*_aJ Lalj t L^k. BjLis CjI <?i V a 


11972 ^Lc. aJjjuu ^jJIj 41970 ^^LLJI 

j i/vv- 4 _j_ 3 t^LJLl jjl a Cjj_Lj L^cLjI c-a>.ljJI 

i^LJJ Cj jij JlS 4_uil_u-£2JI CjLaL>JLI jj-a Li jj 4_jujI 

. 4_cl_LuaJI j_51 (j-a (J5LI 4 _uoLv. j_uL*_a _}Ju>. La^ 

^a3 * 1922 ^Lj-U jjLt<a_a 4jLa^>J OJ- 1 ^ 

.Cjlj_a 3 JlC cillj Juu (jjjLaJI I JJt 4-C.Lu^d CjJl-lC. 1 


4 L$_> 4_a-3LaJI CjLcLL^I ^a-^? l_^_Lul ^ ^ U«1 ^jlj L^_La CLcalublj 44?LJJ 
^a-J 4 1937 ^5-^^ IjLjfc (j_a Lj^La jJl_usI I jL>o^! (jl Jl5c 
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j, ^ 1 1960 ^aLc 3j-a i 1957 ^aLc 3j_a 4JLc.l_u-^ Cj j_lc.I 

Ji 4 4_LjL cuJI d r 1 '< <^> \\ CjL3JLie_a 3_}La jUjjj 4_t-oL>- ^_uL*_a 
<> ^jL>JLl <> oUUJ.1 ^ aLU! L^Lu! c^iyi cjUIj^VI 

(j-LJ^Lj J *»• * lJSj—UZ I "*j t^N -V. L^LsJ_L u^SL lJuJ £) I 4_tb Ju>o ^ jJI C-<-£jJ1 

. L^il>JLjla 4_uUI ^jL^JLl <U3*4 3jLa 
cjL auj-tluj 1969 ^aLc cUj£j 41967 ^aLc. cjjJl-u^I i ^jl ju>o cJJji^ 
4 jJic.VIj (jLjJ VI ^-jl ts\ a ^j_a <L>uLlJ! CjI 3l->JJ CjLgj^dI j_a L^_l3 JJl>u 4_u3L>* 
. L$_l3 IjLilil CjlcLu-saJ! ju£l &JJb £)! jLllcLj 14-Laj) 3->.J»I 
ijl JszjuS 4 L$j <d U < -». 11 4 j^c_JI 4.u.lII 4uLa-5tJ JjjJI £jj<a jjl'<£ ^alL&I 
4 ^-j1 II } CjI 3l V a l^juus ^ n luu^CuJ 1971 ^aLc. CjjJlusI Jl3 Ijl£ 
4>Jl_A 4_>JL*_a ^Jul^-Ls 4 ( J^IuJI (J_aL*_aj 4^ :^JlLa 

Sjl^lU oLVyi ojju^l cUj£ 4 Wl^VI *LJtl <> L^Uil oULUl 

J^T t4 -u-JI 4jL^jv (jjjLs ^-t-uL> 1972 L-^-jL- tiu-A 

. 4-lU>L-oJI jLLiU Sjljl ^~ljj Li 

dJJ jJ Ci ts\ 4<j^_?tjJI 4 -cliJI 4jl_a^t-i 1 <3*n I Sjutuil ^a_a VI CuuA I JuSj 

CjjJLLj jLdu La 4_<_u1jJ C i KjIj 4(j-A_iijjJI L$j|j_l>. <j_a 4x.j_au*_a 

. Cj jJbil ^j_a L^uLuv JpljXsj 4 <Lu_JI 4>JlA 
lLsLJLj 3Jlc ^ylc, 4 j^_5c_lII 4li.Jl 4jLa-2t_j 4_^L>JI ^a_j|^_ aJI c-xicl ^ j 

4-Jj_5c_lJI CjljLpJI : L^-la CjLai_>J.I l-£j-u3 JlIc L^jLc lj_a C-.QQ 4_al_A 

4^1J-«VI 4 L^Jjl4 4>UI 4 L^jI_AL>oIj 1 g'tC.J-UjJ 4 3jLjL_4l]l 

L^x^l J~>-J t L^_La ^j-salicILlI CjI_3L>JLI jLllC.VI *-^>*3^ l)I Lr^ 

4 Lfr\uu.u 4 CjI 3I4JLI 4>JlA Jij 4 4 -l>. jJ^jj-uSLlJ I j 4_uLj_a_x5JI 

4?l_j_a (j \_jj I ^ * LJu-O ^I CjMclilil 4^1X1 {jy£ ^jLjJii] L^LiLI^j 

4 JjjJI ^)—a j i '< ^ /^_a 1^ i i ^ LaLa-u^l al^-^-J! Cj^Jj 4_l£Lt!u-a ' **»j ^ ^ dJjk^ 

Ui^5eJLa CjJ-Ll!I IjlA I Juu 3j_p*V! ^a|^C.VI 1 
JufcU 4_4^L>. CjLaj^Aj CjjJu^sI JjJlII ^j-a lj-u^ (jl Ju>o dljJj 4^jl5!_a 
a Ij_$JI Cjj-Llj jjJl-us dJ5 4JlLa I ^j_aj . 4 K miU <> JJt -a 

^a3 1959 ^aLc (j^Jj-a dI5 Juu 4JLjuu ^auj 41955 ^aLc 3jutlU CjLjVjJI 
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ugJjJI QjO 6uluJI &jLoaj 6u^lfUI ulfljjjuuJI 


cjIjUlIL I960 ^Lc jl»J t-6^ jju^ 1 1962 ^Lc 

♦ citjLu-Jl 

jLc 4_ui^ 4_t^ clOJu>. 1 1971 ^Lc. L^jI mic LjjjIb Kj^ri i clijJu-ol tiJJj^ 

V cit-LS&j 4 CjIjL u-g]I ^oLc. ^I^Jt JicLt-saHj (_pil Jm < <i^l Jjl 

Ljj_jL^ jLJj) < m tl CjjJl_usI CjljLc £j_sj5e_a ^j_c */4,5 ^ I f. Jj^J 

4^jIL>JLI Jlu_u£| Jjl ^ 4^-4^ MjI-4-4 

tiJj-^jjJl C^_j_aI Lr^- tCjljl j < ntl ^jL*JI CjIjLc. £_a 

Li-^Lv. Ljlj^ mi" CjjJl_udL^ OjjSjJI (jjS ^j) 4 miU ClxJj-tSLII 4 i mi n 

\ r 1 ,-^."m Cujj-tSlII JLL^I ^15 jLc 4_u^ till 5j t1972 ^Lc till jj 

L^-lS 4_uia_*3_>. jLLa_al ^I 4_ijj9j.lt IjlA <jtjj>.t ^- l£ - ^tj^Jt Lr^ 

. L$] 3jjL>JJ JjJ-ll ^^Ijf ^^J cr^ ^ ^ 

g\ j^Jt CjjJj jJl 4]3U4 cliLau^fuJ 4_uj-*J1 jis\& 4?JJ)6 CjjJll^I JlSj 
11956 4_LuJ 359 o>iL2-JL> JjuJLI * 1945 4-L.J 453 Ji* 

JtcL-ajj JlS ^ylll 4_>^jVtj 4 -ooVLj 4.^3 L>- j (jylc. ^>L>.I (^JlIIj 

48 jtjJLlt jjjj jju-sal till. AjjLjcHIIj 4-tcl ?„M1 JLJLI } 
CjIjlj^jJI 4_}j_jVI CjL>.jJ ^ 4_j_3 JJl». jJI 1967 4—L<-gJ 

. (jjJ_cL*JI 4SC-U3 LlsLl^ 4-tcl M^lll 

1 j if. 4_L>J ^LIjL) 1969 4 i? mi! 846 d ^^ jtj-SJt j Ju-ss tiJJj£ 

1971 ^Lc 4_a- <^> tl j-JjJ (j-« jj Ju-^3 4_*_uj tCjjJbJI ^j_c $.1 j^JI 4 jL^kJ 

^j) Mill ^ /^i4Vl Jl>JIj a rtjt^rtl ^ I t__<_>.l jJI j_uL*ll JujLstHj 
jlj_SJI Ijla jJsj .^L*J! tiUji^j *J^jlII ^>. 4j 

Jj < nM Jllcu^I ^Ij CjIjLc : 1 4 <? h V ^ 3_}Lc ^ ♦ > «n 

•.JiLc 4 _j_jLj_^_l 5LII j|j_U * ; : L^_Laj J j t mL^Ij ttU-j^-tiL! 1 

Jl>-JlS ^Ul -itjll ' t $ '•&J (j^ojVtj JUAjJl M I »VI 

4_jj_jI j i^k j) j *m 1 < <ittj t j-tlgeJlt :(Jl>3 4_lILc j!j-« 4-1lA ^lr. g. 1 

. 1_Aj_LCJ Jllail < <i OJ iCitQt M^tj < (IU n^t 

^_uj 4_uj-*JI jjuia 4jjj^ <r>» 4-luJl jl^>* tHJj Juu I Ju9j 

4_j_«j_SJI 4_5LjuHl1 I Jjj-^Tu LJL>- jl_^_>JI I J_A ‘^tjijijJI ^j-a.lse-4 

SjljjJ ^-jIjJI 4-lI^H 4-sr t^ttj 4u_uJI 4^t_uo 1 ^1 j-^il CjIjjJLo 
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t ~^l U>a JJlc jJLij j <jVI <K> Mill £Jl& ^ U»"j i4_%_uaJI 

0Jl^u 4_L-tSL<-uJ 1 ^ 4jjl_5tlJIj 4_ic.L<_uaJ! jLLUl j-tTuTuj fl 82 Ju^jJI 

.cjU^UII 

^Lll 4 _jL<^>. J-^JoTJ JjjJI JJL*jj-^uT<J' 4>JlA CjJlLcI Ju9j 

^Lc £)^jL9 J Juu3 ^llLo CJj»4UJlJI (jy-aS «(J1 «V1 <iJ_4_u (j_A 4_t£.ljjJI 

(_y^ LgJl 4 t hLj ^j) a mi U 4_j^ cjIjluII £jjj| u Jlu&j 1970 
^u>-T IujjLb 1968 ^Lc IJ '(\ '( 4 CjjJu-sal 1_4^ t L^al Jiir~ t <J jpljlaj 4u£,ljjJI 
CjI JluIIu Jj 3^*tl ^)I/J ^j-C LfcjLuaJijl L-UfcJ ^yUJI ^u-usjJI SjJll UJu^j 
. CjI Jlj_lU jLjT c *lf. I (j_4 LaL^j J_u-oL>JJ 4>Jufc jiitj ^ylb*. tj-Lus 1 _>lX 1 

^1 j i ii I jl <tcl_u-^ ^uj-Cu jlju-^L 1972 ^Lc. Lull I c^-aLa Ju9j 

CjluVjJI ^_y_^ JuL$_d J JuuJ 1_4^ i4jLl^-0 j| Cj . J . J ^J-ifo^Jl JlllU 

4_j^_uu>JI CjI Jl_j_l1I ♦ )j Jl-uI I Ijufc ^1 Jiir~ i «l 1972 ^Lc. 3jiufc3ll 

♦ JJ>*Vl I 3 ^Ijlitlu-ol 4_U2 _& UJUfcJJ 4 t- £jJ>*Vl 

Lull lj 3 JlscHII CjLjVjJI ^>>* I CjIuuj-Cu lLILlA CjjJuuj dJj^ 

^ mj t^jjill 4_«L^_3 ]Ij 4uJLua]l oUUJ.1 ^-^>* jpl^-ls ^m 1973 ^Lc 

jl 4 L^Ijl>.Lj jl 4(_p3jVl (_y3 (jj^J-Ilu *1_3-<-K L^_L<3 !*»-"« tl JpjjJ® Ltlajl 

. L^al jLsr" I ii I 3uLc.L> 

JJLLlI JuLujjuj t^jlSLtjJLj 3j_u^ (jjL« L^_t^ Ju>-jj ^yllil JjjJI ^_y3 

3ju5tlll olu^jJI JiLc JjjJI i?^> 1 1 ^ (j! jl>u cIIjJj idiljL-uJIj 
«£Ltu>j_C^JI i B yi£> 3^_La_u_uJI (jjjLai) ^-<_ul Cu>u 1972 ^1^ LusL>. Ljjjl^ cjjJlc^I 
.4ujjjjVI JjjJI Luajl cilj Ja^j t (Noise Control Act) 

Vl C-.«-ae-j ^Luaj-uaJLI ^j_ua_3 IjjJuv ^ulj_3JI 4 ? Jufc < «lr. I 

(j *-^11 J u 1 mJ 90 4j 4 Mill ^^yj-sa^VI Jl>JI ^-llC I j 4 1 ^jlr. Juju 

75 i^y-ij «;L_uaj_uaJI Jl£j>JI £jj$ Juj_a 3J^u 4_luo ^HJ I ^uLuul I 

4_UI_U(JI CjVT ^yC> Ju>u 1 CjLjU^Cu CJLlAJ . ^JjJuilu (J_l_U_uU 

4 CjLcL^- T l j^ .VI j! ^lj_^VI Cj j_uaJI CjI^uSLc JL^jlIx^I ^nj 4(jjll 

«4_uj_*JI JjjJI {jjc> jjK ^LlaJJI I Jl^j Jl^Luj 

4 l_AJu>.j 3j>j, 3 <11 JjjJI ^ \ C. 4- t -u JI (jiuljl jLual j 1 s^Tt 3j 
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jgJLJI qo 6uluJI 6b>Laaj 6u ^ l a JI CibujiwuJI 


^j-4 jL5tiI I j| (j-OJjJ (J \J djjLO£. CjLpLajVl (J-saJU C±lLufc 

4_L^LajVl <iU5 JllLaj ter t^U.I QpaJI CjLjjsLajVl oJJt 

4_uoLj>JIj i Ij. i hjj-lmJ LljU! ( ya 1869 ^Lc. CjJlJLc. ^pJI 4 _j_jI_uJI 

J_Lcj Ml U 1 3 AOjJU>» Cjlj-L3fcjJI ^Lua (jy iC 4i^UlL 

.LsSjis 

^Lc CjLjVjJIj IJlIT l yc <jrU 4 Jj 1_4_4 4_j^Lajl CjJlZc. dl]j£ 

(jr Lc. 5_I^L>J.Lj 1972 ^Lc 3 jljJu>. 4_x^LojI 1 ^ g mi CjjJLc. 1 1909 

(_^£Ljj»aVI JjLajVl)) <—^ t^>»tl CjIj_l5c_JI <Gla_Lo 41 ll!1 

U.S. Canadian Agreement on) *« 1972 u <v k «tl cdj-tstjJl ^Lla ^jlAj 

jj^sVl ^ 1 j_j!£ SLjaLajVI ojufc j^j (Great Lakes Water Quality, 1972 

( JT HJ! jit jt tc-ulj-ifuJI (j -0 ^l^il 0 JlA jJL». oj^yua :JlLa LpLclj-a c-.<j > >j (jP-JI 
cLiLlI ^Jl^. c-.<-ge-j L*_£ <4_uUJ 4_i_>JI CjLuISLII SLjjv. ^3 jjjj j! t^lil j^Lju 
jl .iljJlt ijAju ciJJji£j t^Ld,! oJlA ^j^e-tllJt jl CjjjjJI 

(CjL^ jit oJ-^i 4ju_tfuil ^LdJ jl tCjl <? i < jAll CjLpj-a jl 1 4_aLiuiI jl t4_2tjtjJI 

jdtil ^-juiullll 4_JLv ^1 clitj-L3tjJt eJJb J_uaj V Lr^ 1 * ^^-°t (j- 4 ^ ^^t '^<J Laj 
■ Cj UnTm ia jjsVI SjL^j <J$ 

jjai ^Ll« JpJt j $ <3 ^JL*J1 ^£i aJjL^-4 cjL^UjI Lu jJ jj Vj 

S-Lij^aVl Jj jJI <>* JJ-c ^ 

VI JjjJI oSJb tjy 4-usliw fiU^LajI 

gCcLu ^ lr. JoLL>JI j ^Lp3 Cjjij j_uij 4-uoL>- 4_l£Loj 1 ciJLub Jj>- V 4_j I 


JjLfl 4 _Ij^ I dij," Mil (jyl\ 4_jJj JlII CjL^LajVI (j-saju lLILlAj 

tj -o Ca^IujI CLuyJ 4j^_3t_t]l 4 -U- J1 CjjJj 4_usL>JI 4_pLajVI 

cJjlc. fu 1 1954 ^Lc jlo£. ^jJI Cjj)JIj jLt_JI a cjjJj j_U ^jjJI 

. 1972 Cj^LjJ uuJI ^jl£j icLpLojVI eJJb Q'~'*. s tiJJ5 JlJU 

i ^ Lkj^jj <—^5CJ ^pil j-uUJLl 4_j^LajVI <?JlA 

JJ tjjjTuJI Cdjj jUtJ! i?l_u3 Cj jij j \1 (j-4 i-AjL ulC.Li 

tjLstjJ! CjJ^I cr^ 4j p j>JLl CjUUJ. 1 L^j-LaJ <U-oL>. LLd^-Ji 4_pLojVl 
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60 <_yl£. V j-u-o ^LSl * *j I jjt o^ * W-*- 4 

<_y-3 0-^>* 3-5La Cr^- <^LiL>JL! oj_A ^y-S Cu-jjJI 4 _j_ 4_£ JujJ Vlj iJ-j-a JSJ 
JJLj V 1_4J (^-Llj-tiaJI (j-a -J-Jr^ **-*-? Lr^ OI <jfl>jT< miJ L^ iQ^-tlU 

*La Ja ^ «pll Cd>JI 2 Ll*£ jujj Vf c-o^j US’ 4 }Lla ^ 

L^jI edLafe (jI \-q£ .4J^l_Lll 4Jj_$_>. ^j-a lJjJI^ Mif. 4 > nc^» £)-a 0^>* <_ylc 

4_LLaJsl JjjJI L^_lS i_d jIAj ^pjlj 4jj_st_JI 4 -Tu-lII 4jL^->J 4-l^-lI^VI 4_lsLoj VI 
4-jJjjJ! oL^UjV! Liajj ciJLl&j . jJsijI) <_yJj»*J! ^-lL>J| ^ylc 

4_usL>. iSj-^^ CjLl^LIjIj tJj^JLjJI CjM^UJ 4j^&_lJI cio!jj>JL 4 _usL>JI 

0 Jl_£> 4_5c_uj CuJCjjJbJI ^j-C. LtTuJj I CjLiaj^JuiL 

4^t_uj jLtc_J I CjjJj ^_l4J 4_uoL>- 4_^Lajl 1972 ^Lc. (jJ-ci Cj-cjjI jii j 
L^- tic jjaj (Dumping Wastes) ^u-oL c^j-c. L^l^jLj oL3L>Jt.l *LUJ 

CjUUJ. 1 $. Ujl pj L 7% 4_Jl<ij2. 4_l3L*2jVI 0j_A C-JjLu Jl£j iJjjJI JlC. 

^J-^-«-uJ ; ^ ,i ^ ^Jj CjLiL>JLI 1 ^ j a <** / ^ ( ijUe-JI 

4_jJl_c. 4 —t- t l u . il >(JLc j)^_LfiaJI 3<Jj<J-cuj 1 4_L 4 -<-uJI SjuJufo jl^JJ 1 f a 

^J.1 u ^»;j ^_j-ajl£LII^ t(_^L-o^J!^ t CjLfi^-a O^*-? (J5-aj t^LuIi^M 

<-Jj-j>J! jl t 4 _j_j L l- 3 — l£LJ ' t_j^_>JI 4-sr I till L ua ^_y^ <LaJiir*n nil 4-u L u^ - t^J' 
^y^ju *(J^a 4-ua-<-u (JjaVI jlj-il t ^^ / a ^jLjJI p , ■■ ^tl L^-Lu 14_^>.jJj_uJI 

tCjl JujjJLaJI i^j-uLfcill CjLt£j_fl 4 <?jt t>> 4 ♦ miU _}!ji.1 

. Lfcj_t£.j 

LoLj JjVI ^LSJI 4 _l£LojVI o'jjt i"*j jJaj 

^Jj) Juu ^yjLJI q _a CjLoL>JLI ^LSJL C-^c^lu Lg-Lu 14jjjia.>. DjUaJ 

.lLUjl) (_yJL. 

4^dL>JIj t l982^Lc 3jL5tlU ^-aVl J-4Jj-^ C J-^ CuiLjI ^ylll 4^lijVI j_lLjuj 

J^qISLLo SjIjI L> < 4_aL^Lj 4_uoL>JI cjL^LojVI ^_a>! L^ ^.t 1 < 

4_a^ < ii u \ c. a t^4l ^.t 1 < 4 -oIjlIU Jij-LJI ^j-a Lr ic (CjLL^lsc^JLI 

. 4_jj_rtaJI 4 -c l . J I 

3jlc ^yic. 1972 ^Lc. 3 Jl^ T lII ^_a^LI j_jL 4- Lu . U J-UDJ lLL j£ 

CjJu>u Jl^ CjIj-JlIII Ju-oj CjLI^C (j' ♦ 4_<_u_uj tliL^-o 
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jgJLJI qo 6uluJI 6b>laaj 6u ^ l a JI Cibujj&uJI 


£-A ^LjlII ^ J ♦ J «Utl itflLjail 

4_i_j_jJI Mia ojj Mill pj t 3~j tL^jJLLaj (_pil (JjJlII Cr^i 4_t-oL>Jl 
i j^>JI tOLUJI 4_Jljlj tjUt-JI CjjIj 4 3 h 4JLI 

4jL^x ^ JLjlS jjJlj ^LuLJI Jjfc till!} <j-* <—. (JJJjV! L-U2J 

tiUjj tJjjJI t 3 \ "i V a JL>J.I I JlA (JjIaIlII (JJA £jj 4«LLljJI 

* L&Ju^jj iiJI j-u^V 4_JjjJ1 CjLj^LLjVI Jul£: 4_^-& Lt.u.1 Li 

t JL>JLl Ijla ^ JLsls 4£jLojII ^>>*-11 JjjJI jjaj 

4-Jj)l CujJ {jr^3 4 1974 ^Lc 3ju>- ( jr 3 CjJui£. ijy I(il CjLcUl>.VI jj ts^rzj Cj_aL 3^ 
j <Vl j^c_lJI 4_i_j_j di^UJLlj 4_uaL>Jt JSLu<yi 4_t_uljjJ 1975 ^Lc. 

.£)JlC g-lLvj ^-SfcJ-JI 4_LtJJ 4<U < Mjlll 

4_jl_<^tj ^sL>. * 1989 4 J_a 3 ^_aL 2J! jJi^, jl9j 

lj_A j^JIj Ju9j 4 4 _j_jj_*JI JjjJI 4 li . J I 6j-u*>. 4- Lll } I 

g.'j. />>■•>.11 CjLwL_Jl 1 djtajj 4 j-sto-salllI 4_5t^l£H 4JLal^ 4_j_?t_jj!jJL_u! _i1 JlC.1 
l 4\J .-^11 4_>JL*_C 4_^_Lb_lij 4 4>U! 4_J_42_U Cj Lc. JJ.CllA JuJlJLij 4^Jj-*JI 
4 _lLlJ I CjLqjJjl^JJ ^Liijl 4c rtjUSjJl 4 < ,o 3 -*- / a 

. j ^ LJU* djiSjUXI CjLajJjJll 4 jI jj 

CjVLjc.43 4_j_L 3JI 4_jj-*-ll Jl3Hj 4_ui_uJI ^JjjLLus (jl jj-33 (-iUjL^ 

3ldj-dj 4 < JlI,I J^1_4jl4S 4«Lj£.jH]1j <_tJj JuJI ^_4al^_j ^J^Lv. £j_a <^uil 

J-4_jJ_43 Jl_ 3_C jL^J ♦ CjLcj^ Ml U C 3 !"<-> 4a JLLflJj J_Lc 4- L 4- u JI 

1990 . <j-ujL* ^ >=^' UriJ^- 
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<m^4\ 

Regional Organization for the mutation of the 
Marine Environment (ROPME) 


jJL»j| OjjSLI! <La^£L>. £ys 

4j c i~j 4jl_aa*J (j^-L^a^noll ^ aj'^Vl CjJj£UI j-a-ij-a 

^ c^JL. 4 _j_UL^JI jLUIj 41 lJ! 

. 1978 Jj/jT 23-15 £y» Sjiill 
4-jLa_>J J-a-*-ll 4 t-i L. (jrlc. j-aaJJ.1 (3^lj 4U3J 
^ ^ ' o l 4_LL>.Lj_uJ 1 Jj ' ' 11 ^ 4 j^%_l11 4_Lj_iJ 1 4 j a <*ij 
cjjJil! i^alSLo ^ 4-w-djaV! Cjjj£L 1I 4-taL33l 

ciVUJ! ^ SjUbJI jljJilj - .U 3 U L, 

.(_ ;r lj La (_yjj SJajJ! aj-& ,4jjUaJI 

iliLLal mi 1 dJLIii La-i ill ^,^jl ^aaa-33 -I 

<IjLoj£L>JI Sj^Laul 4jajl^l c!iL>.LlL>.VIj 14 n j11 
i. 4_a_Ju_u 4_3_)^_La_) 4 j \ j ill Mill 4 ^ \ ^ a 

. 4jja*JI 4 j-iJLi 4 3U" 11 di^LSLiill 4-aaLi. 3j_jj^ajj 

iliLlal ui ill 3jl jLi 4_uaLi*J1 ^jLJil jjjiaj -2 

(J^l «"n nlj 4jLaa- (_yh jl *4 j-uJ! j_i3G 
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. <QjIj (J_U_4_ul SjjLSclUl 4j^-5fcjJI 

4^TLtfLU ji^jseJU (j-uL-uV! ^JSLtiuj 4 -ujjL^JI JpljjJI -3 

. 4Hjlj (j_u_<_u! ^VJ-laV' 4-La-UJ 4j1_4^>J 

d j ^ J ("r 11 -vV \ g. LJujj cijjj ^£> Uj 4-Ll.u 111 1 Cj 1^. I^J>-VI -4 

. J-^jlII 4 lo ->J jj>.LLII jLLfl_uJI 1 g i I t«m 4 jajl^Vlj 4j 

r*dj *Ji ui 4dUftJ ai y 

^IJljI ^ (jI Jljlj CuJ^SLII 4Jj^ 1979 4_L_u 4 <vtVfl,l oJlA C.JL aij 1 

i4_i_a}L<_uVI (jlj-jl 4 jjj)^ a'Vj 4ijJ :<j-a O -41 ^ J 

aSULlj tj»La3 4_Jj-iJ 4 rl^l < mj tCuJ^LII 4 _!jJj t 4^!jjti! 4 jjj) g a *>J 1 j 

.34_uj_*JI Cjl^jLaVI 4Jj-^J t4jJ>j-t-<-uJl 4_u^_*JI 
1 $ rr alj_j <_3lj_<IiVI 4_a_^_4J 4 -lllU VI ^_aLjj-> Ju9j 

iJ7 ^ 4_j^c_lJI 4_i_j_iJI 4 jL^>J 4j4jl^VI 4_Ui_UU 4_aL*JI 4_jLaVI g.LtTujl ^l>. 

♦ 1982 j-jLLj !^y* JjVI 

: rt » h ii U (jrt mUI ) 2-1jtijf-i wU* 

CjL^JlL) 4_jj_j^_lJI 4_1j_jJ! 4_jL^j>J 4 jajl^Vl 4 a Ul 4 jjIj^ < « 

: 4_jJlHJI CjL-^L-^IL».VIj 

4_cj_a-?e_aj i4_j^.^_iJI 4jj-^>-Ij L yAs*X\ CjLcL C i- > -V j-uixstlJlj 3^C jJI - I 

.4_j 4_<-sdL>JI J_a-*-JI 

diLaj) I ♦ II (j-* 3 La^-lCJ diljLLi^VLj ^ 1 VI JjjJI ^lLu -2 

. 4 a tV* U 1 $ a I < nil (jP-J! ^ji-VI 

jjLiilJlj / VI (JjjJI (j-a <La J t?U CjLo^1*JLIj CjljL_ajaIu_uVI 4_<_ulj_i -3 

. 2 ',[\ Sjl-ilj 4_j^LojVLj 4 <? U~ I, I jj_aVLj 4.^3 L>J I jjjLSHll _}l JlC.1 -4 

4_i-^l_>JI 4j flojJI ^ulIj^JI ^j_a 4 Ilj Jl>. 4_c. j_a-?e_a CjI Jl^Th-u I -5 

. 4- u - t - t I JjjJI 4 jj-5c_«JI 4a_tjJI 4jLa^tJ 

Bjj-tiiilj i4_j_uijl 4 jjjlXI 4j>-L>JI JlIc 4_aj^UI CjLljj^IlII -6 
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a j M Vi a j A /~ \ d £ \ • "< 11 cjVL>JU (jr ^ jJiJI p j T\ -7 

CjLLsI mi ftij tCuJ^LII J_4X 4 U-v. CjIxjj Mid JluIILj ^LuiJIj <-Jil^_CiVI -8 

. d > s*Tt 1 1 d_jjj jJI CjLjJo_cI.Ij d /y U ', ^ 11 ^ tlojjl j_ 4 Jjj < <i TiILj L 4 J 4ajLlII 
j-dlj-jJ! 4_jJJ Ci \ fjjj\ ^jTojJLj 4_usL>J 1 4_j_LdJt jjjLdlil .it Jixl -9 

. 2 /)fc>»11 L^J ^ j_2j CjLLsI mi ftlj 

(JJLslTj L ^ - lS 4 4i? 4 \ t 4_j_LdJlj 4-ua.UJ 1 ^IjVI J-uLu -10 

.CjjjSLII (J_4X 4 t^i'v- CjLx^> Mid jLLdJUj 
. (j* j '1 s> 11 ^ l Cjlx.L 4 Tcfc.VI jJL*J ^-u-u-uJI - I I 

t j.o.L-41 ^j_c djjLcaJl cjLu-^jTJIj cjIj1j- 2J1 djAM ijr ix L^ljCoVl -12 

. 4-u-uil 4_x^TJ! j-otj-u d rtU^itlj 

. 4_u_uJ 1 4 ^Lj!1]Ij 4_ix jlIl t V 1 ^ < d i ^ 11 d V| ^ 1 . t rtf' -13 

r l,r V1 JjjJL] 4JU1 3jxL_ui»!j 4_j_LdJI Mill ^jJl2j -14 

.4-lLuJ 1 4_jx ^TJLj 4_t-oL>Jt 4j <lojJ 1 

4j» 4 > nil JjL-ujJIj CjLjjUUj CjLuTSLIIj 4 4 r 11 ojJlu jl Jxj -15 

. 4_LLuJ I 4_xjUlL) d ^ 1 •"<\I d ,s~s 111j 

!jyjc> Jjjjj 24 4 j 1 4V1 4_l_j_Jl CjVLaxvVl nj jljxl -16 

U 1 c. L&Jl-LXU ^u-j lxJ j.-C.l 4 17 CL<_Jj_5Lil J_4_x 4 t-TV. Ci' t 4 Ju9j I J-& 

j-JjLAll (j-a CjLxj^c5c_ 4 Jjfc.1 jX\ oJJt 4 Jjfc.lj-4 

♦ CjLqjUU £_4Jfc. - (l) 4Xj_4->JLl -I 
. CjicfcjVtj JU-OjJt ^Jjl Ml 4 - (t_j) 4xJ_4C>J. I -2 

(J-uoj)TLU 4 _coL>J1 mi u 4-Xj_4-?e-4 - (^) 4_xj_4->JLl -3 

^U-LdV 1 CUjl5j t CJJ-LU1 j I^> r>- ill l^i r.Vl JjjJLI 4_L?e-U l^Tu-u I 

. 4_lL>.L<- ui \ jLLUl 4 _l4-TlU 4_j jLtfujV1 

4 4 < <1 11 3j)j-lJlj 4_t-aL>Jl CjLa<ljjJl ^4-tTajj - (^) 4 xj_4^JL1 -4 

Jcfc. I ^j_4 Jij_^c>J1 < m nj t4jj-3t_t]l CjL_ 4 oJ ,1 4-dl^Jj 1 1 ^*n 4 n J^u-uj 
4_ctu-aJl c_xj|^L l4-U 4-jLuJI jJJl jj_4 4 4 jl > dtl 3jl J^LI 4 j <toj CjL-uLu-u 
. 4jjct_JI 4lcJl Cj jilb 4 2 U 1 U 4_41_*_11 
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*>• lJlIJXI 


. 1946 ^Lc. 3 j_aLSJI 4_*_aL>. <_3j-tfa]l 4_u^_a ^jlc. * 

^aLc jJ?e-Lu)L>. 4 _*_cLjv I Sjj <>>♦!! *Lu^_i^LlI ^£1 * 

. 1954 

i iLs^-Lm | 4_*_^L?C_1 I JlC. L_u_4 1 3 Lll-u 1 J i^y±A-UJ (J^C. 4_*_flL^_J L_ujJl4 ^ ^ ^ * 

. 1964 ^aLc j-AjVI 4 _*_aL5£j 4_<_uju^JI < L l15Lj »Ll^-iSL!' ^ St 1 > I5Ll_jI ^3 
. 1976-1970 j-AjVl 4_*_aLstj ^jJLlII 4_l 15L1 I jn^r. * 
.^Mf ,^{t cLu^ol^Vl y'-^ c * 

U 4 \ ♦ tl O-St-jJI 4 — L - 4-J^L^Lj 4 J i »Lt.uVI ^a jJLjlJI Oj_^J fj ni^r a j) t 's^C. * 

* ’__9-t 

. 4_UjjlII 4jlUI ^ajsc_4j g.L l<u 5J' ^^ILcseJij j-u_>. * 

.j-AjVI 4_*_aLs£j a^LlJI 4_l15Lj LJL>* S*t« 5Lu_ul * 



CpJ^JYdUY 

jLt-u Jjj_ul< 

£jJL ^ I Ju^>* I : 4_aj*.j3 
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-CjjJLlJI 4 JLaL!u j^jLall ^Jl3j £)l ^Jl <_jllt£LJI IjlA <_3Ji^j 

4-lSLJu.a ^JZl 4-> 3^-&LlaJI a. \ ^—1 ^ < a J^jIj-Ljj L&j-LsL it_-aj L^jLu-u I 

. <_p3jVI 3 Ll>J' ^J i 7i"i i n a ^J-C. lj,U-v. Lfcj^lj j 
3jLj (*■ j q a ^ ^_.tc.) ^Uj ^ull cujJgJI j-uol_Lc ^Aju c-jL(SL!1 ^u-^Luj 

JjJL^Jl Cjl—t-^J-jQ jb IJ t JJ>J1 cilli ^J Ij Jl_U_u^I ^Lj jLc. 4 _ju_uJ 

cjLu-^>JLIj cj! jluJLLj cj! <h cjjJbJIj Laj_lcj q 3-?j^ 

Jpljio <_jll£LJt ^r\_u cJU♦ ^jLum^J 1 cjjJjJI £-J jj I ^yi Laj^ulj 

«£)JlU (jK < ii <>>11 BjLbaJl jIjVIj i La^_lC j 4 jjj_lJ! CjLLaIII (j-a 

(jr lil 3^-uSLII J_jL-^1_£| <^r\', «^fl *.. \ a" II ( j_x3 ^jLj CjjJlll <- iliild J 

CjLLUJI dJj£j t<i!j-^il CjjJj BjLuo CjIjLc {j-a 4"(3 n L«j t(jL_uj^M ! 

CjUiisIl tilij *l_3Jlj t4_cL_4j _}l j_c 4 jjjj>o Laj lLUj L^jiitJ 

4_jj>JI CjLuISLII ^j>-Lj jl J< mij I JJt 

♦ lA^ 

l_4_4 <LaJLb*JU Lfcj-t-oLt^. QjIjIlII ^JjjvI ^j| 41 lJ1 Cj^1j {jja ^Ib Ju9j 
CjLL^JIj JjjJI Q-A JuJulII (J-uj^I .CjLuJIj Bjjiaiw <_ .ini 

4jI_4J>.j CjjJIII JSLJl* C-^t-iU Sj^ CjIj^jJ_ a Cj J 3» ^ (CjjJbil 3 jjU> ->■ < 
. L^Islie^ ^j-a 4_j_>JI CjLcjISLII 






